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ENGINEERED TO OUTPERFORM] 
PLAY ANY CARTRIDGE ON l| 
A RESEARCH TRIUMPH - THE AMAZE 

Its ultra-sophisticated hand-polished dial 
lightest. Coupled witfr<i i .o&w magnetic elen 
this assures the longest possible life of the Empire 880P, 



PERFORMANCE RANGE 

6 to 30,000 cps 



iQrLAST AND our- 
MARKET TODAY. 

DYNA-LIFE* STYLUS 

stylus is the world's 
>f lowest dynamic mass. 



DYNAMIC MASS 

jess than .5x 10~ 5 gms 



□mic mass and higher compliance than any other cart- 
, . eliminates distortion and make* possible a lighter 
better frequency response, greater channel separation, and 
remarkable new standard for . . . 

TRACKING FORCE^AS LOW AS 1/4 GRAM 

At such low tracking force, the Empire 880P not only eliminates record 
wear, but also eliminates distortion. To achieve the benefits of low force 
tracking with the 880P cartridge, a tone arm capable of tracking at 
such low levels must be used. We trock every cartridge with the Empire 
980 arm at less than a half gram before releasing it. 



COMPLIANCE 

30xl0~\:m/dyne 



beyond 
human 



iThis is well 
the range of 
hearing 



empire 880 



Greater separation ihon any other 
cartridge means greater enjoyment 
of stereophonic sound 



CHANNEL SEPARATION 

more than 30 db 
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Ask your 
High Fidelity 
Dealer 

which components 
rate highest! 




5-300011 FM Stereo MX Tuner $160,00 



$-5000 H 80 watt Stereo Amplifier $199,50 



I 



MM uMjBl£ ■ 



31 



S-550D JL 64 watt Stereo Amplifier $164.50 



Your high fidelity dealer will gfadly ex- 
plain and demonstrate all of the technical 
features ... the advanced circuit design 
... the proved reliability that make 
Sherwood components our best buy for 
your listening dollar . . . today and for 
years to come. 

A Sherwood bonus is the beautiful 
styling of each component . . . styling 
that is a compliment to any decor. 

Also ask your dealer about the new 
Sherwood S-2100 FM Stereo Multiplex/AM 
Tuner with Stereo Indicator Light and 
pace-setting performance. Terrific fea- 
tures . . . terrific buy at $199.50. 



HIGH FIDELITY 
Sherwood Electronic La bora tones, Inc. 
Dept. A-11 y 4300 North California Avenue 
Chicago 1 8 y Illinois 
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NB 
ANTENNA 
DEVELOPMENT 

FOR I'M AND I'M STEREO. 





Winegard 

STEREOTRON 

Responds lo weakest signals but sirong 
signals worfl overload it 



New Stereotron Antenna and 2 Nuvistor FM 
amplifier will positively improve your FM 
set performance; pulls in far-away stations! 

Now an FM antenna has been designed by 
Winegard that will deliver unexcelled FM 
and FM stereo listening whether you live 
dose to FM stations or 200 miles away. The 
new Stereotron is so powerful, so efficient 
that we actually guarantee better perform- 
ance from your FM, guarantee that you will 
receive S5% of all FM stations in a 200 
mile radius. 

The Stereotron Antenna (model SF-8) 
with Stereotron 2 nuvistor amplifier (model 
AP-320) is the only antenna-amplifier combi- 
nation that can be used anywhere, Nuvistor 
amplifier takes up to 200,000 micro-volts of 
signal without overloading— yet responds to 
signals of only I micro-volt. The Stereotron 
with nuvistor amplifier has minimum gain of 
26 DB over a folded dipolc and flat frequen- 
cy response of ±V4 DB from 88 to 108 mc> 
Antenna is GOLD ANOBT7FD, amplifier 
completely weather-sealed. Available for 
300 ohm or 75 ohm coax. 
SF-8 Stereotron Antenna $23.65 

AP-320 Stereotron Amplifier $39.95- can be 
used with any FM antenna. 

Write for information and spec, sheets 
today on the Stereotron and other Winegard 
FM and TV antennas and accessories. Get 
FREE Station Log and FM map of U.S. — 
write today. 

World's Most Complete Line of FM and TV 
antennas* FM-TV Couplers and Amplifiers 

Wineqard 

ANTENNA ^SYSTEMS 

3008-1 1 Kirkwood Blvd. ■ Burlington, Iowa 



Send questions to : 

Joseph GlovanelU 
3420 NewkLrk Axe. 
Brooklyn 2, N. Y. 
Include otamped, flclf-ftddrea^d 
envelope. 




FM Receiver Tuning 

Q. Whenever I tune in a local station 
on my FM tuner, 1 find three 'peaks of 
tuning. As I go from left to right and ap- 
proach a station, the station seems to come 
into tune (but not completely) then out 
of time j then into tune again {this time al- 
most completely) then out of tune } then 
again in tune (hut not sharply). On distant 
stations there are two peaks, neither in 
tune. 

I have tried to align the tuner by fob 
loxcing alignment instructions. "By so do- 
ing, 1 have succeeded only in sharpening 
up the center peak a little more, but it is 
still not as sharp as I think it should be. 
In some ea$es y the left and the center 
pea ks a re equally sh arp. Th is c on dilion 
prevails whether the multiplex switch is 
on or off. 

Can you tell me the cause of this condi- 
tion? What can I do to remedy it? John J. 
Gordon, Levittown, Pennsylvania. 

A. The situation yon describe is normal 
operation for most FM tuners. The proper 
point for coTrcet tuning is the center peak. 
The reason that the peaks act differently 
with different signal strengths is that the 
selectivity characteristic of the i.f. system 
changes with signal strength. As the sig- 
nal grows weaker , the selectivity increases 
with the result that the signal is no longer 
audible when the outer peaks are reached. 
Further, the alignment of the detector 
shifts strength, moving the peak somewhat 
off the center position of the bandpass of 
the i.f*. strip. 

The center peak will broaden out as the 
signal increases in strength. The broader 
this peak becomes the better, for at its 
broadest the tuner is in full quieting and 
the i.f.'s are likely not to clip any of 
the extremes of modulation. 

Projectors and Public Address Systems 

Q. I have encountered a problem for 
which I have been unable to work out a 
solution. The technical details are as fol- 
lows: A motion picture projector with 
built in sound system is to be converted 
for use with an existing sound system 
in an a udito rivm . Th e p roj set or incor- 
porates a standard 10- watt amplifier using 
push-pull 6Y6's and outputs for 8- and 
lC-ohm speakers. The sound system has four 



inputs, two high impedance and two low 
impedance, the low impedance being 
60 /1 50 /2S0 /600 ohms. Num e rous p roce - 
dures have been tried to match the projec- 
tor's output to the amplifier with little sue- 
6$$$* This has included various resistance 
pads to match the 16~ohm output to the 
50-o)im input transformer on the sound 
system amplifier. A transformer was tried 
in order to accomplish the same match. 
Both of these procedures produced dis- 
torted sound and appeared to drive the 
sound system too hard. I have thought 
of replacing the output transformer in the 
projector with a unit having a S0O-ohm 
secondary. However, no commercial unit 
is available which will fit the space allowed. 

It appears that the push-pull stage is 
driving the sound system too hard. It 
will probably be necessary to go ahead 
of the pvsh-pull stage and use a single 
plate-to-line transformer. Daniel K* Hiskey 
Yorba Linda, California. 

A. You are correct in thinking that the 
sound system is being driven too hard. 
An attenuator of some kind is needed. 
First of all, why use the 50-ohm input f 
Use instead one of the high-impedance 
i npu ts. Pre s urn ably these are used f or 
feeding phonographs and the like into the 
system. They possess less gain and pose 
less of a problem. Do not try to match 
impedance. Teiminato the projector with 
a resistor of cither 8 or 16 ohms as may 
be convenient. Then connect this input 
directly to the high-impedanee input. Ad- 
just the volume controls of both tbe 
projector and the sound system for best 
signal-to-noise ratio. 

1 do not recommend that you take out- 
put from a preceding stage in the projector 
unless you are sure that this procedure 
will not interfere with feedback or equal- 
ization. 

It it happens that the high-impedance 
inputs are designed with low-level circuits 
rather than the high-level sources assumed 
here, the above procedure must bo altered. 
A potentiometer whose value is equal to 
either 16 or 8 ohms can be placed across 
the terminals of the projector, with the 
signal taken from the arm of the potentio- 
meter, and fed to the appropriate point in 
the projector. If the action of this poten- 
tiometer is too coarse, terminate the 
projector's output with a 16- or S-ohm 
resistor. Connect a 100-ohm resistor to 
the "hot" output terminal. The other end 
of this resistor should be connected to one 
end of a 10-olmi potentiometer whose other 
end is grounded. Signal is taken from the 
arm of this potentiometer and ground 
and is then fed to the appropriate input 
terminal on the projector, preferably the 
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your investment 

in a Garrard 
Automatic Turntable 

pays off 



Chances arc that sooner or later you will spend 
more on your records than you do on any record 
player. More, it may be, than the cost of your 
entire music system. Your listening enjoyment 
is dependent upon records and the unit that 
reproduces them. This is exactly why more 
GARRARD Type A*s, for example, have been 
sold— and are being sold— than any other high 
fidelity record playing equipment, without re- 
gard to cost. Just consider this... 

Most people today want to use one of the ultra 
sensitive cartridges developed originally for 
separately-sold tone arms because of high com- 
pliance. Garrard has integrated precisely such 
an arm in the Type A Automatic Turntable— 
dynamically-balanced, counterweight adjusted, 
designed and built with the same precision, the 
same balance, the same freedom from friction, 
the same playback characteristics and low res- 
onance. This arm, operating in conjunction with 
the Type A's heavy, full-size, non-magnetic turn- 
table— a laboratory-balanced, double-shielded 
motor; and (when you want it)the gentlest auto- 
malic record-handling mechanism ever designed; 
rewards you with the full measure of the mag- 
nificent reproduction you expect from the best 
recordings. 

Garrard's Type A Automatic Turntable is 
proudly owned by a growing legion of highly 
critical people who, originally amazed at the 
$79.50 price, have come to realize this com- 
pletely integrated precision instrument could have 
been developed only by the (jarrard Laboratories. 
For illustrated literature 3 write Dept. GS-12 } 
Garrard Sales Corp. y Port Washington, A/. Y. 




and Canada to Garrard Engineering and Mfg. Co .Swindon, Wjlts , England 




The sweep and magnificence of a full 
orchestra . . . the Intimacy of a lovely 
voice. The pure sound of Grommes faith- 
fully reproduces the mood and expression 
—with the elusive quality of "presence" 
You are there! 

W'S 6 O 6 oj 
- " * 

Model 24PG 24 wait stereo amplifier $ 89,95 

Model 36PG 40 watt stereo amplifier $129.95 

Mode] 70PG 70 watt stereo amplifier $199.95 

Write GROMMES 

Division of Precision Electronics, Inc., 
9101 King St., Franklin Park, LW\ 



sets the 
scene * * * 




high impedance iitjput. This latter eon- 
nection is preferable because t-Jie impedance 
mismatch will result in a further attenua- 
tion of the signal- 

Impedance mismatch can be used in in- 
stances such as this because maximum 
power trans for is not desired. The im* 
pedancc which must be matched properly 
is the impedance at the output, of the 
pro jector. No other matching need be con- 
sidered. In fact, wo would not be concerned 
wit Ji iilii tching the impedance of the output 
circuit of tin* projector were it not I' or the 
fact that it is always desirable to have the 
output transformer properly loaded so that 
the feedback loop will operate properly and 
there will be no chance of accidental dam- 
age to the output transformer caused by 
excessively high voltages in the primary 
eirenil . 

Refrigerator Interference 

Q . K very t i m c r> ) // jv? / r <'// < ■ ru I o r $ t n Tin I 
hew- Jond "pops >J in my spe-al-ers. The 
l 7 J o;>.s" are mn.<;i annoying and pronounced 
v.hcn 1 use my FM inner. I h/tvc tried 
bruJ(jiA(j the power phiy n:i1h a 6 Mi u/ 600 
r.d.a. capacitor hvt it only mad' the if popi> >J 
Ion do r. Her n a n i ^fa u fjh am, Bro n x, N c w 
York. 

A. E may not be able to he of much 
help because of the nature of some house 
wiring mid the nature of refrigerator nr 
lion. During certain parts of the refriger- 
ator's cycle of operation, the unit will 
draw considerable current from the Hue. 
This will cause the line voltaic to drop 
markedly wlun the house wiring is ohll or 



not sufliciently heavy to allow the proper 
operation of the various appliances now 
available. This sudden change in line volt- 
age will manifest itself in clicks or "pop*'* 
as a result of the fact that the voltage 
on all circuits in the high fidelity system 
will be subject to a momentary change. 

If the problem is one of eliminating 
^simple" transient clicks from the line, 
you can only do that if you can gain ac- 
cess to the wiring of the thermostat of the 
refrigerator and bridge its contacts with 
a series network consisting of a 0.02 pj 
capacitor and a 20<j-ohm resistor. 

Yon may be aide to gain some relief from 
this condition by using a, l>ne-intcrf erence 
filter between your equipment and the a.c. 
supply line. He certain that you have 
bought a good filter, Some filters have 
been made with nothing inside them but 
plaster-of-Paris : This kind of filter will 
filter nothing at all. 

Yon indicated that these transient 
i licks arc most pronounced when your fa nor 
is in uho, therefore it is possible that some 
of the pickup is coming from the antenna 
circuit of the tuner rather than from 
coupling into the equipment via the power 
line. It seems logical, therefore, that the 
line cord of the refrigerator, and the 
power lino itself, is radiating this energy. 
Therefore., some further relief may be af- 
forded by by passing each side of the re- 
frigerator's line i o a good ground, con- 
necting the bypass capacitors either inside 
the refrigerator or at the point where the 
line cord enters the refrigerator. 0.1 pf 
capacitors. 600 v d.c, should be used as pos- 
sible starting values. 3& 



THIS MONTH'S COVER 



This month we have, an opportunity to 
glimpse into the home Of -lerome Brent. 
&;£>&, of Forest Hi Da, X. Y. In the words 
of Dr. Brent, ''The idea in building this 
installation was to have a good-looking 
cabinet which would be unobtrusive when 
the doors were closed, yet contain all the 
components I thought necessary." The cabi- 
net was built by AVcathcrvanc but the in- 
terior work and the installation of compo- 
nents were carefully executed by the owner. 
The entire decor of the room, of which we 
see only a small part, was planned by 
Arthur" Getter, AID/ Photographs by 
Pan -ad Associates. 

The equipment consists of the following: 
Weathers MDl turntable, Grado La bora- 
tory toncarm, Shu re M3D cartridge, Viking 
Series 75 tape deck (4-lrack playback 
head), 2 By mm kit PAIU-1 preaiups with 
DS(M stereo control, 2 Dynakit Mark III 
KO-watr power amps, H. \l. Scott T,T- 1 10 
tuner, Concertone 503 4 tape machine. The 
speakers are Taunoy l;>in. monitors in cus- 
tom-built bass reflex enclosures. The Dyn.a- 
kits and Scott tuner were built from kits. 

Tn addition to the components the follow- 
ing is built in: A matrix of pilot lights to 
indicate mode, a stereo output meter, a 
jack fox earphones, a tape storage drawer, 
microphone jacks, and convenience outlets. 

LAST MONTH'S COVER 

Here is the end of the story about I'ast 
month's cover. Since the missing part starts 
in the middle of a word we will back up a 
little b> page GO >n the October issue as 
follows: 



Additional plume lines hidden under the 
carpeting and terminating at a receptacle 
behind the sofa permit use of the phones 
at the room's optimum listening point, with- 
out the need for visible wiring. By utilizing 
either this input or a four-conductor exten- 
sion line from the panel, a listener may 
wear the headphones at any point in the 
room. Because the panel hangs from the 
shelf supporting the preamplifier, Marantz 
switches and knobs were used for visual 
symmetry. 

The owner had planned originally for 
all equipment, less the speaker systems, to 
be housed in & single cabinet. But it was 
realized that a cabinet with sufficient ca- 
pacity to house the equipment and a siz- 
able record collection . . . and provide space 
for future accommodation of a tape deck 
. , . would a p penr too massive. A wail- 
mounted unit with the necessary record 
storage and equipment capacity seemed to 
be the answer. 

The unit decide d upon was designed by 
Contemporary Furniture Design, Inc., Of! 
New Y r ork. Of (died walnut, it combines 
space for all of Mr. Jacolow's present 
equipment, plus a tape deck with cabinetry 
for storage of up to oOO records, a bar, an 
antique glass-doored cabinet, fitted with a 
slotted top and bottom for heat dispersion, 
in which the amplifier has been housed, a 
three-drawer chest for silver and table 
linen storage and kniek-knack shelves. By 
anchoring the unit's four uprights directly 
into beams, and because the cabinets sus- 
pend from horizontal pins passing through 
the uprights so that weight is literally 
foreod agaimt the wall rather than down, 
weight is no problem. 

The result of all this effort is a stereo 
system fully capable of satisfying the most 
discriminating music- lover and iiudiofau. 
And it is beautiful, too. 
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all-transistorized 

New Sony Sterecorder 777 




the first/complete/portable/all-transistorized/high fidelity PROFESSIONAL RECORDING & PLAYBACK SYSTEM 



The most advanced achievement in recorder engineering to date, the superb new 
remote-con trolled professional Sterecorder 777 series features the exclusive and patented 
Sony Electro Bi-Lateral 2 & 4 track playback Head, a revolutionary innovation that 
permits the playback of 2 track and 4 track stereophonic or monophonic tape without 
track width compromise — through the same head 1 

Included in an array of outstanding features arc individual erase/record/playback 
heads, professional 3" VU meters, automatic shut-on^ automatic tape lifters, an all- 
solcnoiclj feather-touch operated mechanism, electrical speed change, monitoring of 
either source or tape, sound on sound facilities, and an all-transistorized military plug-in 
type circuitry for simple maintenance. The three motors consist of one hysteresis 
synchronous drive motor and two hi-torquc spooling motors. 

Unquestionably the finest professional value on the market today, the 777 is avail- 
able in two models, the S-2 (records 2 track stereo) and the S-4 (records 4 track stereo). 
Both models can reproduce 2 and 4 track tapes.* And, the Sterecorder 777 models will 
integrate into any existing component system. $595 complete with portable case and 
remote control unit. 

^Through the exclusive Sony Electro Bi-Lateral 2 and 4 track playback head* 



All Sony Sterecorders 
are Multiplex ready! 



SUPERSGOPE 



The Tape way to Stereo 



Sony has also developed a complete port- 
able all-transistorized 20 watt speaker/ 
amplifier combination, featuring separate 
volume, treble and bass controls,, mounted in 
a carrying case that matches the Sterecorder 
777. $175 each. 

Also available is the MX-777,a six channel 
dll-transislorized stereo/ monophonic mixer 
that contains six matching transformers for 
balanced microphone inputs and recorder 
out puts j individual level controls and channel 
selector switches, Cannon XL type receptacles, 
a switch to permit bridging of center staging 
solo mike. $175 complete with matching car- 
rying case. 

The first/ complete/ portable/ all-transistor- 
ized/high fidelity/ professional recording & 
playback system: $1120 complete. 

Sold only at Superscope franch'ised dealers. 
The better stores everywhere. 

For additional literature and name of 
nearest franchiscd dealer write Superscope , 
Inc., Dept. 7, Sun Valley, California 
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SPACE 

BREAKTHROUGH! 

How the New Fairchild Integra /Series* 
Puts 100 Complex Audio Control 
Components in a Space 28" x 30". 

20 Compressors 

20 Pre-Amplifiers 

20 Equalizers 

20 Noiseless Attenuators 

20 Noise Reduction 
Systems 

100 Audio Control 

Components in a 
space 28 x 30 

The new Faivehild Integra/Series, a group of miniature 
audio control components narrow) is the first 

and only space breakthrough in recording, broadcasting 
and speech reinforcement systems coupled with higher 
quality performance. The Fairchild Integra/Series, 
brought about through the use of the most recent 
advances in solid state design, allows you to build the 
most complex console entirely within the reach of your 
fingertips. Now you can have an individual no-distort ion 
compressor, an automatic attenuator (AUTO-TEN*) , a 
50 db high output, low distortion transistorized pre- 
amplifier, a new attenuator (LUMITEN*) guaranteed 
noiseless, and a flexible program equalizer for every 
channel. All Fairchild Integra /Series components com- 
plement each other yet each component can be bought 
separately and worked as an independent unit with all 
existing conventional equipment. Included in the 
Fairchild Integra/Series: 

* Trade Mark 

Model 663 — A no distortion compressor 

Model 661 — An automatic attenuator (AUTO-TEN1 

Model 662 — A 50 db high output, low distortion 

transistorized preamplifier 
Model 668 — A new type attenuator— the LUMITEN, 

guaranteed noiseless 
Model 664 — A flexible program equalizer 

Only with the FAIRCHILD INTEGRA / SERIES 
can you make a sound investment in the future. 

Send for dala on the complete FAIRCHILD INTEGRA/SERIES SYSTEM. 

FAIRCHILD 

RECORDING EQUIPMENT CORP., 10-40 45TH AVE., LONG ISLAND CITY, N.Y. 
6 



LETTERS 

Condenser Microphone Matching 

Sir : 

Wo take issue with the article "A condenser microphone 
mixer" in the October, 19(52, issue of Audio. As the exclusive 
importers and representatives for the Neumann Company of 
West Berlin. Germany, we have spent the past four years in an 
earnest campaign to acquaint those Neumann microphone users 
who bought their units before we became the importer, with 
the proper network whieh lias to be installed in :ill of our micro- 
phones to permit their operation with the standard amplifier 
inputs used in this country. This information is contained in our 
engineering bulletin No. 6032, which is available to anyone who 
requests it. 

7n order to understand properly the basic difference between 
the European (German, French, Austrian, and other parts of 
Western Europe) and the American standards in the profes- 
sional field, it is necessary to explain that the U. follows a 
"matching" system of impedances in which the input and output 
of every aiuplifier provides for a specific impedance to vv'hvoh 
it must be connected to perform as specified. Terminating with 
other than rated impedance produo.es frequency discrimination. 
This is largely because the input and output transformers used 
take advantage of eertain winding capacitances at their upper 
frequencies to ilatten out the over-all response. This effect will 
work properly only if the particular transformer's impedance 
requirements are met. 

In Europe, on the other hand, we iind a voltage standard; i.e. 
one in which there is no significant power transferred from one 
output to the next input. This is done by virtue of something 
whieh wo in this country call "bridging." We do this when we 
want to connect some input such as a monitor amplifier across 
a fiOO-ohm line without deteriorating the dbm level in that line. 
This can only be done, however, if the 600- ohm line is actually 
terminated vtith a GOO- ohm resistor. Here is where the European 
method differs. They can go from one impedance (usually 1 about 
40 ohms) right to a higher impedance (usually 1000 ohms or 
more) without connecting a 40-ohm resistor across the output 
of the first amplifier. 

You will find that microphone inputs on German consoles are 
rated at about 1200 ohms and farther state that you may con- 
nect any impedance to them which is Vr> of that impedance 
(240 ohms) or less. Likewise, all condenser microphones (they 
contain amplifiers and therefore eonie under this heading) are 
switehable to cither 50 or 200 ohms and are indicated to be 
operated into no less than 5 times their impede nee, or 250 ohms 
for the former and 1000 ohms for the latter adjustment or more. 
The transformers and circuitry surrounding them are so de- 
signed that an impedace match is not only not needed, but 
not wanted. 

Now let us look at the problem of connecting a Neumann 
U-4 7 microphone, or any Neumann microphone for that matter, 
to an input of 250 ohms on an American console. On the one 
hand the microphone wants to see a minimum of 250 ohms 
(when set for 50 ohms itself) while the input of the preamp 
must see exactly 250 ohms. To accomplish this we use two series 
resistors between the two. These are already installed on any 
Neumann microphone sold in the last four vears in this country. 
They do not constitute a pad! The Models 11-6*7, U 47, and U-4S 
are also considerably more sensitive, as Mr. Dilley points out, 
and for this reason these units combine a. loss pad with the 
above mentioned network. We are in wholehearted agreement 
with Mr. Dilley that it is regrettable that this available gain 
must be wasted at this point and we welcome in principle the 
design of a mixer which provides for inputs of this magnitude 
without overloading. It must be stressed, however, that this 
is only the case with these three microphone models and not 
with our other condenser units such as the SM*2, KM-54a, 
KM-56. M-49b, M-50b, M-2(>9. All of these provide a level only 
some S-db higher than domestic dynamic or ribbon units which 
a normal console input should be able to handle. 

I trust that this general explanation 1ms served partially fo 
clarify an age-old problem with condenser microphones. We are 
delighted with Mv. Dilley's idea of such a mixer and \vc are 
sure thai 1m will so change his input circuits as to conform to 
these conditions. Failure to do so will produce premature over- 
load of the microphone amplifier if the microphone's 200-ohm 
output is connected to the console's 250-olnn input, and a high- 
frequency peak if the input of the preamp is under 'terminated 
with the microphone set for 50 ohms, 

S'ffiT'ilflN F, TmiMliR 

Gotham Audio Corp., 
2 West 4(ith St. 
New York 3o\ N. Y. 

(Continued on page 79) 
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YOU SUPPLY THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE 



Listen! The dramatic crescendos and crystal- 
clear highs are the result of the fine, tight 
magnetic domains that are characteristic of 
the new Kodak Sound Recording Tape. But 
frequency response with a minimum distor- 
tion is just a part of the story. Kodak tape has 
a coating so uniform that it never varies more 
than 24-millionths of an inch. 

New Kodak Sound Recording Tape is man- 
ufactured to the same super-critical stand- 
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ards as is Kodak film. Standards that have 
never been exceeded in any coating process. 
The result is remarkable uniformity from roll 
to roll, and unusually high sensitivity. Kodak 
tape is lubricated on both sides to prolong 
its life as well as that of the recorder head. 

Kodak Sound Recording Tape is available 
in all standard lengths. And there is a built-in 
splicer on the reel. Try this fine new sound 
recording tape today. 




if V.a S L n n K 1 1 1 .1 k Crtn\ i>;i ny MCM I.Xl 

EASTMAN KODAK COMPANY, ROCHESTER 4, N.Y. 
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LIGHT LISTENING 



Ch«a(»r 5*nlon 





Sounds of Victory 

London Tape LPM 70052 

This month's occasion for rejoicing among 
tape fans is the news that London Records 
has issued a baud record In k (Hftt surpasses 
one of it? most famous sound s$^dlril&a of 
the past season, Slightly more than a year 
ago> the tape, culled 'tPu&fe in Review" kicked 
off the Pn>i hp 4 series on this Libel with a 
resounding thump. That recreation of a mili- 
tary parade swapper In- past frojn one 
speaker to another struck fin's "observer" as 
a particularly successful example of sound 
in motion whose audio gualii^ raised a tanta- 
lizing Question. The record and tape version 
of "Pftsa 1 in Rev jew" revealed in no uncertain 
terms that London was now capable of turn- 
ing QUt ji terrific product even when going 
through the maze of electronic ^<>iir culled for 
in i lie multi-track Phase 4 process. T3u> 
tantalizing question j how would a brand new 
painstaking recording of a band sound under 
London conditions of optimum simplicity '.' 
We have our answer Id (his release. If you 
don"t pet around to hearing it by tforrtR hhmius 
or other, you're missing what to me is tbe 
first convincing demonstration that four- 
track Up? can now genuinely compote with 
stereo disc in terms of frequency response. 
Tick any tape issued before this oar featuring 
a full-size military hand and unroll it past 
a carefully aliened playback bead. The a fol- 
low it wiiii this Sounds of Victory reel. Only 
then will yon realize th ;] ( LVM* T0052 h*£ 
bona fide, houcst-tu-guodncss. alive and kick- 
ing highs thai sue not the pn>[(uct of treble 
preemphasis. 0ST ran take 8 Mt moro erodil 
for ibis foat than London itself hul both are 
to be congratulated on the scope of their 
accomplishment. The Band of the Grenadier 
(iiuirds Is the lucky group that's j:oing to 
enjoy rlie close attention of tape's boosters 
in (he months to orimu. Among the military 
marches and combat times featured in rhis 
release, /he Guadalcanal March from Richard 
liodgorx 7 'Victory tft Sea" will probably enjoy 
greatest popularity as a demonstration uf 
what this tape ran deliver. 

Mantovani: Song Hirs from Thealreland 
and Carnival London Tape LPK 70054 

(Julie apart from their other v[ri U es, the 
Twinpak reels rolling out of I bo four-track 
facilities of I'nitpd Stereo rapes are now 
serving Jin unforeseen purpose. As some of 
ihe previously ndeasod tape albums a^c hoiiu.' 
Teamed tfp to form Twiri]>ak pairings equiva- 
lent to two normal albums, a fresh oppor- 
tunity arises to .^in^c advances in the \'HT 
duplicating process. There Isn't n tape fan 
anywhere \n need of r^in Sudor that the dupli- 
cating process has long been the bottleneck 
in the production of commercial tapes. The 
"A" side of this Twinpak, "Song Hits from 
i'hea Ireland." first appeared oil n Mamovnnl 
tape as :ms individual release (Londun LPM 
TOO-i'lj. (ioiiur from ihe earlier release to 
this Twinpak reel is more than modi ra r civ 
Instructive. The first thing 1 noticed when 
making the comparison was that tire newer 
tape has boon given a considerably reduced 
over-all signal level. At the same "time, the 
dynamic range of the mare recent reel hag 
been allowed [o follow more closely the nat- 
ural rise and fall of the orchestra's volume. 
There is far less evidence of the peak limiting 
that kept most of the earlier tape in the 
upper half of if.s \ohimc range. Tape noise 
has been lessened enough on" London LPK 
700r>4 *u that the music level is permitted to 
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sink fas* below Ihe minimum point decreed 
for LPM T0044. Wit bout limiting oircultry to 
bat down the peaks, the highs on the later 
rape are sweeter and cleaner. No matter how 
impressively low in distortion t He most re 
<-onr limit era may bi\ four-track tapes man- 
age to sound better without them, Kven ihe 
bohbyisr who Ikik confined himself to disc 
playback is familiar with the fact that his 
friends who are tape fans have been getting 
better results with their own four-track 
tfl pes r< : eo rdc d on the premises than t hey 
have with the general run of four-track com- 
mercial releases. This latest Manorovani reel 
shnuld help to convince both camps that 
st ore -bought tapes are now getting mighty 
Closa ko the retrorded at-liome product. 

Lester Lanin and his Orchestra 

Epic BN 628 

This -ponrd pj-ovidew my iivst opportunity 
ro elieok the quality of Columlna^s ''FAcc.- 
Nonioally Re Channeled Kor Stereo" sound 
in an album devoted to someihin^ other than 
HroJidwty «Jiows> Not too long u^o, .he 
"South Pacific" and 'Kismet'' original cast 
albums were reissued on Kpir's parent label 
and were ureettd with considorable entlju- 
V&Q8tQ lid this oonior Inoanse they wore the 
tirsr gotul oxamph's of pseud o stereo Pre 
come across. Tho hrst problem facing any 
Hrin thai engages in this sort of rescue ojK?r- 
nt ion is 1 hi* condition of the mono master 
tape. Although this album is the earliest 
Lanin item in the catalog (k was allegedly 
peeordea in \hn course of the Monte Carlo 
I Jail in Xew York City in the sprinjr of iflotf 
when Prim m Rainier and Grace Kelly made 
tboir first public appearance aff r announc- 
ing I heir envacjunoat ), the master tape cer- 
tainly lias nft I rouble delivering the range 
Of BOund to which today's sU'veo cutter's Jiave 
become accustomed. Since bolh /lie Columbia 
n nd K])ic hihels ;ire processed in essentially 
the sann- jdiint, the technicians have Weeted 
to follow a simple device in ideiniiy lug each 
label-* electron irn]]y n?^objiniKded stereo, 
This Lpir release carries the difference si-nrd 
fL-ltj in tlie ri.irht charniel. Comparison of 
the two channels of this recording provide* 
a particularly effective and revealing glimpse 
of the workings of the Columbia ro -channel- 
ing process and oilers a £ood « l \plana( Ion ol' 
tho renulls fbey obtain. Naturally, stereo 
dopih here doos not impress to ihe rMont of 
the real thing but separation fully up to 
snua\ The dance repertory played bore by 
Lester Lanin is tho hard-core society si nil" 
Hiav estabiisiied his repuiatlou on racjowJs 
and sparged a. n^ivis! of inicrrsf in Hi is typ* 
of dance musir. 

Showboaf 

Columbia OS 2220 

Tr was slow in jippenrin.2 but hero at last 
is a Stat 1 00 rfiCOfdfto ot the fa miliar Jerome 
ICern classic th;j( packs as much punch in its 
sound as do ihe songs ihemsclves. K'ot that 
the woods have been full of stereo versions 
of this famous muKlcn] of life alon^ the Aris- 
srtEfdppl Until this reJcnse of 'Showboaf 
eamo alon^r, the only stereo recording on a 
major label has b^on Hie TiCA Victor produc- 
tion starring Ann Jeffreys and Howard Keel. 
That release oifon-d less musical impact thr.n 
several of the old mono sets. You don't have 
to look far to Jind an explanation for this 
state of affairs. Any record producer, if 
pressed for ji reason, will hasten to admit 
that '^Slirixv-ljoar' lau'1 the easiest of ani^Eoals 



to east. The public, even at this late date, 
tends to associate some of the roles with 
illustrious theatrical stars of the past. In 
view of the fame that later came to most of 
the members of the ordinal cast. ICs a bit 
hard to believe that Florenz Zie^feld tfrst 
brought the show to New York iu 11)27 with 
a cast that boasted no established stars In 
the lineup. The status of Charles Winninger 
and Helen Morgan underwent quite a change 
after their appearance in 'Showboat/* When 
Zie«feld revived the show in ly30, Dennis 
King and Paul Uobosou were tho only re- 
placements in the original cast, The record 
industry had its first convenient opportunity 
to record a H roadway "Showboat" cast when 
the musical had its second major revival in 
1D-1G. Columbia's 7S-rpm album starring Jan 
Clayton, t v arol Pru<-<!, Charles Proderieks, and 
Kennoth Spenser was considered important 
enough at the time tn merit inclusion among - 
(he drst few batches of recordings to he 
chosen lor transfer to Lon£ Play when the 
new speed came along. Per many years, the 
HMG revival cast on Columbia LP 4058 was 
pretty much the standard reference point 
amon£ show fans smirching for a "Showboat" 
score on records. Although out distanced Pi 
s«U0fl onnHLy by all the "Showboat'* record- 
ings of more recent years, i.be 194G disc has 
been most valuable in preserving a link with 
ihe past, The latest Columbia release starring 
John ltaltt Barbara Cook. Anita Darian, and 
William Warficld models itself for the most 
part on the traditional approach of the older 
release. To mold tho entire production, Co- 
lumbia has been fortunate iu acquiring; ihe 
services of veteran conductor I^ranz Allcrs. 
His many years at the helm of the pit, orches- 
tras of the great Lemer and Loewe Shows 
("Paint Your Wagon," "My Pair Lady," and 
"Camclot") give hint a head start in a score 
snob iis this. The bfg numbers in the show. 
Stake- Believe, You Are Love, and Why Da 1 
Ijovv Your, are in fine hands during the 
smooth duets of Larbura Cook and John 
lialtt. The Merrill Suton Choir rounds out 
the east of singers and the whole production 
definitely benefits from ihe advances made in 
Columbian new Stereo ,l 3(i0 Sound.'" 

Music of Leroy Anderson 

RCA Victor LSC 2638 

The experiments in Hoston's Symphony 
Hall continue apaee> Krcent releases by th<> 
Huston Pops reveal that RCA is still iryin^ 
to arrive at a miking arrangement that it 
hopes will offer a more Competitive sound in 
today's volatile stereo market. The pressure 
being exerted by some of the streamlined 
newer labels is a factor not easy to dismiss 
at any largo company today. It will hardly 
surprise anyone who has followed the for- 
funes of the record industry for the past 
decade and a half that the mass market re- 
mains a basic consideration in the policies of 
the major out (its. The lh>ston Pops Orches- 
tra, lung one of the top sellers in the Victor 
on t j 1 1 o g, is a p re 1 1 y good barometer of t he 
trend toward mass-juarkid. sound now under- 
wny at that label. Certainly the latest Pops 
recording miikrs less demand on stereo play- 
back equipment than former discs issued by 
Arthur Fiedler. The mike«- appear to be only 
a few yards above the instruments. At this 
rate it should be possible to get "Hi Pi" 
presence on equipment, that is less than mid- 
dling, A significant increase 1ft signal level 
it\i tho record accompanies the decision to 
move the microphones ioward the heart of 
the orchestra. This new medicine unfortu- 
nately J j as ;l side effect that is far from favor- 
able in lerms of the room ambience that 
should be a part of any well made stereo rec- 
ord. The ri ISA t two bands of this album de- 
voted to Leroy Anderson favorites con hi qttile 
easily he confused with a typical mono Pops 
disi- played Through holh channels of a stereo 
setup. Wjilinut the usual hall sound always 
associated with the Boston Popa before these 
experiments got underway, the car takes 
some lime, to get used to the new sound. A 
further com plication that lends to give the 
iirst 1wo bands ( Fuldlc-Fathlic and lilac 
Tatiifto) n mono tluye Is the fact that the 
strings nn longer stretch across Che entire 
distance 1bat separates the lDudnpeakors, In- 
stead, the strings appear lo be tied up in a 
knot of sound at the center of the listening 
ai(.a. it's not until the listener reaches Band 

(Continued on page 68) 
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How to install 

(1) an FM stereo tuner with Multiplex, 

(2) an AM tuner with variable bandwidth, 

(3) a stereo master control center, and 

(4) a 65-watt stereo power amplifier, 

all in 20 seconds: 



Take a Fisher 800-B. Connect your speaker wires to it. Plug it in. 



Yes. That's all it takes to get the Fisher 800-B 
ready to play. This famous integrated stereo 
receiver incorporates four of the world's fin- 
est stereo components — all on one superb 
chassis. The entire unit takes up only 17V2 
inches of shelf space and, most remarkable 
of alJ, ft is only 13V? inches deep. 

To include all the 'electronics' of a top- 
performance stereo system in a single unit 
is no small engineering feat. High quality 
combined with single-chassis construction is 
the exception rather than the rule, as many 
stereo enthusiasts have found out from ex- 
perience. The fact is that only Fisher has been 
able to produce high -power integrated re- 
ceivers of consistently first-rate performance 
-totafJy free from overheating or other life- 
expectancy problems and in every way com- 
parable to separate-component systems. The 
800-B has actually aroused as much enthusi- 
asm among the most advanced audio perfec- 
tionists as among less technically-inclined 
music lovers. 

VniCEE =L<CkTlV HiCuLu Jrl ImL fAft Wf.fif, tx 
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Everything about the Fisher 800-B was con- 
ceived with today's most sophisticated engi- 
neering standards in mind. The wide-band 
FM section has been designed for Multiplex 
from the ground up p with the extra sensitivity 
and absolute stability required for genuinely 
distortion -free FM Stereo reception. The 
IHFM Standard sensitivity rating is 2.5 micro- 
volts. The AM tuner is adjustable for either 
'sharp 1 or 'broad' bandwidth and has a sensi- 
tivity of 5 microvolts for 2 watts output. The 
power amplifier is capable of 65 watts IHFM 
music power output at less than 0.8% har- 
monic distortion— 32V2 watts per stereo 
channel. FM Stereo reception is greatly facili- 
tated by the exclusive STEREO BEAM, the 
ingenious Fisher invention that shows in- 
stantly whether or not an FM station is broad- 
casting in Multiplex. 

Ask your nearest authorized Fisher dealer for 
a demonstration of the 800-B. See for your- 
self that it is the answer to the requirements 
of stereo in moderate space and at moderate 



cost, without the slightest compromise in 
quality. Price $429.50*. The Fisher 500-B, 
virtually identical to the 800-B but with FM 
only, $359.50*. Cabinets for either, in walnut 
or mahogany, $24,95*. 



i FREE! $1.00 VALUE! The Fisher 
j Handbook, a lavishly illustrated 
1 40-page reference guide, Idea 
! book and component catalogue 
| for custom stereo Installations. 


FISHEE 

HANDHOOK 


[ FISHER RADIO CORPORATION 
i 21-29 44th Drive 

Long Island City t, N. Y. 


JfL 




Please send free 40-page Handbook, complete i 
with detailed specifications on the R-200 tuner, j 


1 Mame 




i Artrirp<;$ i 


! CMv 7nns Stat(» 







THE FISHER 

TRI-TCL A^SQ = IATCt. Lib.. V* 1 1 LOW[>* L L, OWT. 
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What's New, What's Fantasti 

BACK IN THE EARLY DAYS of the old Au- 
dio Fairs in New York, when the idea 
of a hi-fi show was brand new, I used 
to make a report eaeh year on my general 
impressions of the big event — as soon as I 
had sufficiently recovered from the annual 
prostration it induced. Took me weeks. To- 
day's annual New York event, under IHFM 
sponsorship, is a somewhat different af- 
fair. For one thing, it's bigger. Hi-fi is 
bigger. For another, it's quieter. Yes— 
quieter, And so I recover sooner. 

For many a year I simply could not un- 
derstand how any management of a hi-fi 
show could expert people to come and pay 
money to hear fifty musical sources all go- 
ing full blast the same time. I gave up 
trying to understand long ago, because peo- 
ple did pay. They still do. But now, though 
the corridors of our show continue to rock 
and reel with polytonah'ty, the individual 
rooms are at least semi-soundproof. The 
walls do seem to cut out most of the highs 
and middles that attempt passage from one 
booth to the next Only the low bass seems 
to have X-ray penetration. As one moves 
from exhibit to exhibit, one is merely 
aware of a complex tissue of secondary 
rhythms— obscure thumps and bumps, rum- 
bles, distant poundings, slow crumbling 
noises as of concrete being pulverized, 
against the immediate foreground music 
of each demonstration. Not too devastating. 

It's an odd effect, even so. I am reminded 
of a near-relative to it that has been occur- 
ring for nearly forty years — live — in Car- 
negie HalL Every eo often, there, in the 
midst of a pianissimo, one suddenly be- 
comes aware of a strange subterranean 
musical rhythm, a kind of sonic earthquake, 
as though some immense giant were wit- 
lessly shaking bongo clubs on a huge sub- 
sonic drum, jsanily out of time with the 
stage music. It's a giant all right. The 
BAIT subway, right next to the halL 

Evidently, tlic complete blocking of low- 
frequency sound is one of the toughest of 
acoustical propositions, whether in concert 
halls, hi-fi booths, or inside a pair of ear- 
phones. Anybody can stop highs. Luckily 
for the IHFM, it ia the bighs, multiplied 
and mixed, that kill off show customers, 
and that used to prostrate me for days. 
Musical poly saturation. The lows we can 
all take. 

Two Dimensions 

What was new, then, at this year's New 
York show? The eternal question! The eter- 
nal official answer is always the same, of 
course. Everything. Like what's new i ■ x this 
year's 1963 autos. Totally new. as they al- 
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ways are. So say the ads. In actuality, most 
of the typical 1903 auto is old, repeated 
out of respectable, solid, long-time design- 
ing. Maybe 95 per cent. And it is the old, 
of course, that makes our 1963 hi-fi product 
the mature product it is. At a good guess T 
we get maybe G per cent genuinely signifi- 
cant innovation each year, not counting 
minor improvements. Good. As with solid 
income from good investments, there should 
not be much more than that in a mature 
industry such as ours. 

There are therefore very few 1963 sensa- 
tions in hi-fi, but a million steady improve- 
ments and several significant trends. One 
thing that was emphatically not new this 
year was any dimension in the literal sense, 
in spite of our show's somewhat less than 
inspired slogan, "a new dimension in 
sound We've had one dimension in mono 
for almost a century. We've had two, eidc- 
to-side and in-and-out, making our stereo 
sound realistic, for a good number of years 
already. The third dimension, up-and-down, 
was not to my knowledge added this year 
by any recording firm, whether for tape or 
disc. We're still sticking with two dimen- 
sions, thank you- 

The slogan, presumably, referred in a 
more figurative way to one of the big 1963 
trends — FM stereo broadcast componentry. 
I suppose this does add a new dimension 
for those who haven't heard it before. And 
a lot of people will be hearing it. I quickly 
discovered. 

FM Stereo Tuners 

That, in fact, was Significant Trend No. 
1, quite aside from slogans and advertising 
enthusiasm. There was, indeed, a very big 
trend towards stereo in the tuner field, all 
the way from the alligator stereo portables 
to the custom stereo music centers of the 
wall-filling sort. The machines were at the 
show in force — and they brought with them 
a new problem: how to demonstrate stereo 
broadcast sound at a hi-fi show. It was a 
problem all right. Though Mr. Harman's 
Jerrold peoplo broke their neck working to 
get a genuine FM-sterco signal out of the air 
and into the Trade Show building, the 
problem was understandably not too well 
solved. All that steel round about — and 
only a few blocks distant, the Empire State 
lower bristling with adjacent-channel sig- 
nals, to be wave-trapped away. 

At least we had plenty of FM-slereo go- 
ing out of the building. Also FM mono. 
That's easy: it goes on wires. WtFM 
(that's correct, Mr. printer) broadcast a 
stereo marathon 24 hours a day direct from 
the show; I didn't get to visit the station's 



impressive studio during the wee hours to 
see how they eoped with the cleaning ladies' 
conversation. (The booth was not enclosed 
— right out in the main second floor recep- 
tion halL) I did look in, during the first day- 
time moments and I must report a sad 
observation. WtFM*s large public stereo 
monitor speakers were out of phase. Maybe 
they fixed them later. Anybody notice? 

Transistor Hi-fi 

The other big trend, Significant Trend 
No. 2 for 1963, was that towards a new 
wave of transistorized hi-fi components. As 
a major trend, at least, this was funda- 
mentally new though the use of transistors 
in hi-fi equipment isn't exactly an innova- 
tion. What interested mo most in the new 
models was a clear change in emphasis, us 
compared with the first transistor hi-fi of a 
few years ago. 

Then, the pioneer products in the field 
were designed to emphasize the same sort 
of thing that the pocket transistor radio 
had featured— as well as satellite and mis- 
sile transistorization, Unbelievably small 
size. Light weight. Low current drain. Low 
heat production. Low-impedance outputs, 
m i nus tran sf or m e r a, T h e s e tlii ngs w e re 
surely revolutionary, but they came to us 
then along with a package of very serious 
problems. Hi-fi out of transistors wasn't 
going to be so simple, it began to appear. 
The early equipment was, to sum it up in 
non-engineering terms, erratie and untrust- 
worthy despite noble efforts. The missile- 
computer- satellite designs didn't seem to 
work very well in our rather special area. 

As I remember, one of my early transis- 
tor amplifiers eventually blew up in a spec^ 
tacular short. Another leaked its guts all 
over the floor. (The transistors themselves 
didn't do it, but the attendant circuitry 
and lay-out led to the secondary failures.) 
Moreover, the sound was variably curious 
and odd from these instruments. I'd hate 
now to have to characterize it, but it just 
wasn't like conventional hi-fi. 

And there was the noise, the steady hiss 
and the sputters and what-not, taking over 
from the hum that was absent. Almost as 
bad. These things and more were reflections 
of the agonizing reappraisals then going 
on in the transistor circuit area as the new 
devices were applied to hi-fi functions where 
t ill ) cs had been used before. T u bes are 
tubes and transistors are something else— 
tu a degree that evidently could not be ap- 
preciated until the hi-fi industry's engi- 
neers had become directly involved in spe- 
cific designs. 

So, for several years, we have heard rela- 
tively little of transistor hi-fi. Now, the 
new second wave has arrived. And the em- 
phasis, after the careful and long-continued 
reappraisal, is also new. 

No longer is it on the extremes of small 
size, current economy and so on. Instead, 
the urge is now directly and forcibly to- 
wards the ultimate intent in any sort of 
hi-fi equipment—sheer quality of sound. 
This time, the transistor has not only caught 
up with conventional tube circuitry but has 
apparently forged ahead in spectacular 
fashion. What counts, now, is the specs — 
fantastic. Go look and listen! Square waves 
that (as our editor observed to me) are 
actually "better" in the output than the 
input. Limpidly pure amplification from 
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How to install 

(1) an FM stereo tuner with Multiplex, 

(2) an AM tuner with variable bandwidth, 

(3) a stereo master control center, and 

(4) a 65-watt stereo power amplifier, 

all in 20 seconds: 
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| * w * \ 





Take a Fisher 800-B. Connect your speaker wires to it Plug it in. 



Yes. That's all it takes to get the Fisher 800-B 
ready to play. This famous integrated stereo 
receiver incorporates four of the world's fin- 
est stereo components - all on one superb 
chassis. The entire unit takes up only 1716 
inches of shelf space and, most remarkable 
of air, it is only 13V2 inches deep. 

To include all the 'electronics' of a top- 
performance stereo system in a single unit 
is no small engineering feat, High quality 
combined with single-chassis construction is 
the exception rather than the rule, as many 
stereo enthusiasts have found out from ex- 
perience, The fact is that only Fisher has been 
able to produce high -power integrated re- 
ceivers of consistently first-rate performance 
— totally free from overheating or other life- 
expectancy problems and in every way com- 
parable to separate-component systems. The 
800-8 has actually aroused as much enthusi- 
asm among the most advanced audio perfec- 
tionists as among less technically-inclined 
music lovers. 



Everything about the Fisher 800-B was con- 
ceived with today's most sophisticated engi- 
neering standards in mind. The wide-band 
FfVl section has been designed for Multiplex 
from the ground up, with the extra sensitivity 
and absolute stability required for genuinely 
distortion -free FM Stereo reception. The 
IHFM Standard sensitivity rating is 2.5 micro- 
volts. The AM tuner is adjustable for either 
'sharp 1 or 'broad' bandwidth and has a sensi- 
tivity of 5 microvolts for 2 watts output. The 
power amplifier is capable of 65 watts IHFM 
music power output at less than 0.8% har- 
monic distortion-32V2 watts per stereo 
channel. FM Stereo reception is greatfy facili- 
tated by the exclusive STEREO BEAM, the 
ingenious Fisher invention that shows in- 
stantly whether or not an FM station ts broad- 
casting in Multiplex. 

Ask your nearest authorized Fisher dealer for 
a demonstration of the 800-B. See for your- 
self that it is the answer to the requirements 
of stereo in moderate space and at moderate 



cost, without the slightest compromise in 
quality. Price $429.50*. The Fisher 500-B, 
virtuafly identical to the 800-B but with FM 
only, $359.50*. Cabinets for either, in walnut 
or mahogany, $24.95*. 



! FREE! $1.00 VALUE! The Fisher 
j Handbook, a lavishly Illustrated 
i 40-page reference guide, Idea 
! book and component catalogue 
! for custom stereo installations. 


FISHER 

HANDBOOK 


j FISHER RADIO CORPORATION 

i 21-29 44th Drive 

i Long Island City t, K. Y. 


fa 




i Please send free 40-page Handbook, complete i 
with detailed specifications on the R-200 tuner. j 






i Address. j 









THE FISHER 



WCLZ ^LICUTL> Midi 
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What's New, What's Fantastic? 



BACK the early DATS of the old Au- 
dio Fairs in New York, when the idea 
of a hi-fi show was brand new, I used 
to make a report each year on my general 
impressions of the big event — as soon as I 
had sufficiently recovered from the annual 
prostration it induced. Took me weeks. To- 
day's annual New York event > under IITFM 
sponsorship, is a somewhat different af- 
fair, For one things it's bigger. Hi-fi is 
bigger. For another, it's quieter. Yes — 
quieter. And so I recover sooner. 

For many a year I simply could not un- 
derstand how any management of a hi-fi 
show could expect people to come and pay 
money to hear fifty musical sources all go- 
ing full blast at the same time. I gave up 
trying to understand long ago, because pco 
pie did pay. They still do. But now, though 
the corridors of our show continue to rock 
and reel with poly tonality, the individual 
rooms are at least semi-soundproof. The 
walls do seem to cut out most of the highs 
and middles that attempt passage from one 
booth to tho next. Only the low bass seems 
to have X-ray penetration. As one moves 
from exhibit to exhibit, one is merely 
aware of a complex- tissue of secondary 
rhythms — obscure thumps and bumps, rum- 
bles, distant poundings, slow crumbling 
noises as of concrete being pulverized, 
against the immediate foreground music 
of each demonstration. Not too devastating. 

It's an odd effect, even so. I am reminded 
of a near-relative to it that has been occur- 
ring for nearly forty years — live— in Car- 
negie Hall. Every so often, there, in the 
midst of a pianissimo, one suddenly bo- 
comes aware of a strange subterranean 
musical rhythm, a kind of sonie earthquake, 
aa though some immense giant were wit- 
lessly shaking bongo clubs on a huge sub- 
sonic drum, zanily out of time with the 
stage music. It's a giant all right. The 
FiMT subway, right next to the hall. 

Evidently, the complete blocking of low- 
frequency sound is one of the toughest of 
acoustical propositions, whether in concert 
halls, Iii-fi booths, or inside a pair of ear- 
phones. Anybody can stop highs. Luckily 
for tho I1IFM, it is tho highs, multiplied 
and mixed, that kill off show customers, 
and that used to prostrate me for days. 
Musical polysaturation. The lows we can 
all take. 

Two Dimensions 

What was new. then, at this year's New 
York show ? The eternal question ! The eter- 
nal official answer is always the same, of 
course. Everything. Like what's new in this 
year's 1063 nutos. Totally new, as they al- 



ways are. So any the ads. In actuality, most 
of the typical 1963 auto is old, repeated 
out of respectable, solid, long time design- 
ing. Maybe 05 per cent. And it is the old, 
of course, that makes our 1963 hi-fi product 
the mature product it is. At a good guess, 
we get maybe 5 per cent genuinely signifi- 
cant innovation each year, not counting 
minor improvements, Good. As with solid 
income from good investments, there should 
not be much more than that in a mature 
industry such as ours. 

There are therefore very few 19G3 sensa- 
tions in hi-fi, but a million steady improve- 
ments and several significant trends. One 
thing that was emphatically not new this 
year was any dimension in the literal sense, 
in apite of our show's somewhat less than 
inspired slogan, "a new dimension in 
sound." We've had one dimension in mono 
for almost a century. We've had two, side- 
to-side and in-and-out, making our stereo 
sound realistic, for a good number of years 
already. The third dimension, up-and-down, 
was not to my knowledge added this year 
by any recording firm, whether for tape or 
disc. We're still sticking with two dimen- 
sions, thank you. 

The slogan, presumably, referred in a 
more figurative way to one of the big 1963 
trends — FM stereo broadcast componentry. 
I suppose this does add a new dimension 
for those who haven't heard it before- And 
a lot of people will be hearing it, I quickly 
discovered. 

FM Stereo Tuners 

That, in fact, was Significant Trend ISO, 
1, quite aside from slogans and advertising 
enthusiasm. There was, indeed, a very big 
trend towards stereo in the tuner field, all 
the way from the alligator stereo portables 
to the custom stereo music centers of the 
wall -filling sort. The machines were at the 
show in force— and they brought with them 
a new problem : how to demonstrate stereo 
broadcast sound at a hi-fi show. It was a 
problem all right. Though Mr, Harman's 
Jerrold people broke their neck working to 
get a genuine FM-stcreo signal out of the air 
and into the Trade Show building, the 
problem was understandably not too well 
solved. All that steel round about — and 
only a few blocks distant, the Empire State 
tower bristling with adjacent channel sig- 
nals, to be wave-trapped away. 

At least we had plenty of FM -stereo go- 
ing out of tho building. Also Fit mono. 
That's easy: it goes on wires. WtFM 
(that's correct, Mr, printer) broadcast a 
stereo marathon 24 hours a day direct from 
the show; I didn't get to visit the station's 



impressive studio during the wee hours to 
see how they coped with the cleaning ladies' 
conversation. (The booth was not enclosed 
— right out in the main second floor recep- 
tion hall.) I did look im during the first day- 
time moments and I must report a sad 
observation. WtFM's largo public stereo 
monitor speakers were out of phase. Maybe 
they fixed them later. Anybody notice? 

Transistor Hi-fi 

The other big trend, Significant Trend 
No. 2 for 1963, was that towards a new 
wave of transistorized h£fi components. As 
a major trend, at least, this was funda- 
mentally new though the use of transistors 
in hi-fi equipment isn't exactly au innova- 
tion. What interested me most in the new 
models was a clear change in emphasis, as 
compared with the first transistor hi-fi of a 
few years ago. 

Then, the pioneer products in the field 
were designed to emphasize the same sort 
of thing that the pocket transistor radio 
had featured — as well as satellite and mis- 
sile transistorization. Unbelievably small 
size. Light weight. Low current drain. Low 
heat production. Low-impedance outputs, 
minus transformers. These things were 
surely revolutionary, but they came to ns 
then along with a package of very serious 
problems. Hi-fi out of transistors wasn't 
going to be so simple, it began to appear. 
The early equipment was, to sum it up in 
n on -engineering terms, erratic and untrust- 
worthy despite noble efforts. The missile- 
computer- satellite designs didn't seem to 
work very well in our rather special area. 

As I remember, one of my early transis- 
tor amplifiers eventually blew up in a spec- 
tacular short. Another leaked its guts all 
over the floor. (The transistors themselves 
didn't do it, but the attendant circuitry 
and lay-out led to the secondary failures.) 
Moreover, the sound was variably curious 
and odd from these instruments. I'd bate 
now to have to characterize it, but it just 
wasn't like conventional hi-fi. 

And there was the noise, the steady hiss 
and the sputters and what-not, taking over 
from the hum that was absent. Almost as 
had. These things: and more were reflections 
of the agonizing reappraisals then going 
on in the transistor circuit area as the new 
devices were applied to hi-fi functions where 
tubes had been used before. Tubes are 
tubes and transistors are something else — 
to a degree that evidently could not be ap- 
preciated until the hi-fi industry's engi- 
neers had become directly involved in spe- 
cific designs. 

So, for several years, we have heard rela- 
tively little of transistor hi-fi. Now, the 
new second wave has arrived. And the em- 
phasis, after the careful and long-continued 
reappraisal, is also new. 

No longer is it on the extremes of small 
size, current economy and so on. Instead, 
the urge is now directly and forcibly to- 
wards the ultimate intent in any sort of 
hi fi equipment — sheer quality of sound. 
This time, the transistor Las not only caught 
up with conventional tube circuitry but lias 
apparently forged ahead in spectacular 
fashion. What counts, now. is the specs— 
fantastic. Go look and listen! Square waves 
that (as our editor observed to me) are 
actually "better" in the output than the 
input. Limpid ly pure amplification from 
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A great tape recorder made greater: 

1. New professional studio recording hysteresis-synchronous capstan motor: 24 stator slots 
for ultra-smooth drive, ultra-quiet and vibrationless professional bearing system. 

2. Two new take-up and rewind reel motors, both extra- powered for effortless operation. 

3. New cored-out steel capstan flywheel with all the mass concentrated at the rim for improved 
flutter filtering. 

4. New optimally designed capstan drivu belL brings wow down to negligibility. 

5. New relay provides instantaneous extra power to the take-up reel motor at start to mini- 
mize tape bounce. Provides near-perfect stop-and-go operation and eliminates any risk of 
tape spillage when starting with a nearly full take-up reel- 

6. New automatic end-of-tape stop switch cuts off take-up reel motor power, Also permits 
professional editing techniques, whereby tape being edited out runs off the machine while 
you are listening to it- 

7. Playback preamps remain*on"durins stop-standby mode to permit cueing. 

8. Recording level adjustment during stop-standby. 

9. Shock-absorbent helical spring tape lifters practically eliminate tape bounce at start of fast 
winding. 

And All These Well - known BP- 100 features: 

Separate Sterea 1/4 track record and playback heads permitting off-the-tape monitor and true 
sound-on-sound recording; separate transistor stereo record and Stereo playback amplifiers 
meeting true high fidelity standards; monaural recording on A tracks; digital turns counter; 
eiectrodynamic braking (no mechanical brakes to wear out or loosen); all-electric push- 
button transport control (separate solenoids actuate pincrwoller and [ape lifters}; unequalled 
electronic control facilities such as mixing mic and line controls, two recording level meters, 
sound-on-sound recording selected on panel, playback mode selector, etc. Modular plug-in, 
construction. 

Wow and flutter: under 0.15% RMS at 7Vi TPS; under 0.2% RMS at Vh IPS. Timing Accuracy; 
± 0.15% {±3 seconds in 30 minutes). Frequency Respoose: ± 2db 30-15,000 cps at 7^h 1-pSj 
55db signal-to-noise ratio; = 2db 30-10,000 cps at 3 3 A IPS, 50db signal-to-noise ratio, Line 
Inputs Sensitivity: TOOnw. Mike Inputs Sensitivity: O.Snw. 
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New 
Features 
Now 
In Tbe 

New 

EICO BP100 
Transistorized 
Stereo I Mono 

4-Track 
Tape Deck 

Semikit: Tape transport 
assembled and tested; 
electronics in kit form $299.95 
Factory-assernbled: Handwired 
throughout by skilled 
American craftsmen $399.$5 

An original, exclusive EICO 
product designed and 
manufactured in lhe U.S.A. 
(Patents Pending) 

Carrying Case $29.95 
Rack Mount $9.95 




FM-AM Stereo Tuner ST96 
Kit $89.95 Wir&d $129-95 
includes Metal Cover and FET 



- W«5~ $1 & .g: 

70-Watt Integrated Stereo Amplifier 
ST70 Kit $99.95* Wired $149.95" 
40 Watt Integrated Stereo Amplifier 
ST40 Kit $79.95* Wired $129.95' 
* Includes Metal Cover 

FM Multiplex 
Autodaptor 
MX99 (Patent 
Pending) 
Kit $39.95 
Wired $64.95 



Cover Optional $2 95 



New Stereo FM MULTIPLEX TUNER ST97 
Semi-Kit $99.95 Wired $149.95 

Includes Metal Cover and FET 



Another brilliant example of EICO's no-compro- 
mise engineering, the new EfCO ST97 combines the features of station-monitor 
quality and fringe-area reception capabilities *lth exceptional ease of assembly 
for the kit-builder. No test or alignment instruments are needed. The two most 
critical sections, the front-end and the 4-IF stage circuit board, are entirely pre- 
wired and pre-aligned for best performance on weak signals (fringe area reception). 
The front-end is drift-free even with AFC defeated. The four IF stages and lMC-wide 
ratio detector achieve perfect limiting, full-spectrum flat response, very law dis- 
tort iortj ^nd outstanding capture raiio. The 10-stage stereo demodulator — EICO's 
famous zero-phase-shift filter! ess detection circuit (pat. pend.)— copes successfully 
with all the problems of high fidelity FM stereo demodulation end delivers utterly 
clean stereo outputs. Excellent sensitivity, selectivity, stability, separation and 
clean signal add up to superb fringe-area reception. The automatic stereo Indi- 
cator and station tuning indicator travel in tandem on twin slide-rule dials. 
Antenna Input: 300 ohms balanced. MFM Usable Sensitivity: 3*tV {30 db quieting), 
1>5^V for 20db quieting. Sensitivity for phase-rocking (synchronization) in stereo: 
2.5mV. Full Limiting Sensitivity: 10^V. IF Bandwidth: 280kc at 6 db points. 
Ratfo Detector Bandwidth: lmc p-p separation. Audio Bandwidth at FM Detector; 
Fiat to 53kc discounting pre -emphasis, IHFM SlgnaMo-Nolse Ratio: — 55db, IHFM 
Harmonic Distortion: 0.6%. Stereo Harmonic Distortion: less than 1.5%'. IHFM 
1M Distortion: 0A%. Output Audio FrcqUenty Response: ±ldb 20cps-15kc. 
IHFM Capture Ratio: 3db. Channel Separation: 30db. Audio Output: CU volt. Output 
Impedance: low Impedance cathode followers. Controls: Power, Separation, FM 
Tuning, Stereo-Mono, AFC-Defeat. 



Over 1 MILLION EICO Instrument* In use. 
Mftit EICO Deal en offer budget terns*. 
Atfd 5% in W«tf. 

©1562 EICO Electronic Initrument Co, Inc. 
9200 Northern Boulevard, L, I.C., I. N. Y. 

| ITc^3lrjDir^dTLTc7T t 7ry7^TiT] 

□ Send free 32-page catalog & J 
dealer's name 

O Send new 36-page Guidebook to 
HI-FI for which I enclose 250 
for postage & handling. 



Nam*_ 



Address- 
City 



-Zone Stata- 



•Actual distortion meter reading of derived 
left or right channel output with a stereo FM 
signal fed to the antenna input terminals. 
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Professional 4-speed turntable 




Double turntable mechanism 

A ctuuMe turntable system is> adopted for the 
professional per form an ce. 

The combination of n beautifully-finished, 2kf? 
flyvuhefl and a ^lout. liL-xivy-Juiy motor ensures 
die lop-natch quality, 




Superb speed change mechanism 

In llit cant assembly used is n roller of precision 
finish which ensure* smooth and durable cix-ri^ 
[ion. The Tine adjustment ot ;i magnetic system 
ismoothlv v rule's the speed in a wide ranee. 




Unique stroboscope 

An unique illuminated stroboscope with a mirror 
specialty optically treated is extremely convenient, 
Thi: possibility to check the speed of turntable 
while playing u record makes the wnit most 
attractive. 



SOLE U.S. AGENT— 





E 

.ft 

Initant start-stop me<hanlim 

Tin; douhlc turntable system allou-s instant start- 
stop action by [lie Khift of t i lever without 
disconnecting the power lint. 
It is especially convenient when you wish to pt.iy 
:l rreord /rom hidfwny or In stari without dehy 
of time. 

• ••- \ 
Drive motor 

A powerful, ^-pole condenser motor is of 2 
completely new design lor the. heavy-duty use. 
Any low -out put magnetic cartridge may be easily 
used a« the leak;»KC flux of msKnetic current is 
ncclifiibly low. 

Specifications 

drive motor capacitor-start ipole in- 
duction i ypc 

turntable double, 35cm, 2k« 

speed -\ speeds 

fine adjustment magnetic system 

power line 85-1 17 V 50 or 60 cycles 

S/N ratio more than 50 dli 

wow Il'Bs than 0 2% 

power cor. sumption. . . . 7\V 

dimension of panel . . . - 477mm X^S0:nm 

NEAT 

NEAT ONKYO DENKl CO., LTD. 

4, l-cfromc. K2nrfa. Flalaao-cho. flhivod^-ku. 
Tokyo. Japan 



Harold D. Wei/er, West S/reef, Harrison, N. Y. 
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practically zero cycles to practically mega- 
cycles. Noise- 'way down and out. And the 
indications are that, this time, we ran 
count on reliability too, 

Not for nothing has the literature been 
lull Of transistor circuitry these last few 

VCMTS. 

The external attributes of transistors are 
St'l] present and advantageous, though now 
(if secondary importance. Size still counts 
for something; a transistor preump-eontrol 
unit is perhaps two thirds or even a i i rtl i r 
the siise and weight of an equivalent tubed 
model. Enough. We aren't fthooting missiles 
and satellites and we don't yet depend on 
solar batteries. The other attributes arc 
also brought to your notice in these new 
models. No output transformer again. 
(JUit a whoppingly heavy power trans- 
former.) Low heat, which is important in 
a power amplifier, of course, though not so 
vital in a preamp, which normally runs 
cool. Low current: useful enough. But qual- 
ity is the transistor by-word. And quality 
is definitely a new dimension in transistor 
hi-fi. 

U!tra*compliarrce 

!Pp he au re. there wjis oijc continuing 
trend at New York this fall which almost 
rates as Trend Xo. 3. that towards the ever 
smaller, lighter, higher-compliance pickup 
cartridge. This has been going on for quite 
a while. This year's emphasis is On more 
■of the same. 

Now, everybody's compliance figure, if it 
is to look like anything, jnsl be wangled 
up into the 20\s (20x10"^). And every- 
body's stylus force must be down in the 
less-than a -grain region, combined with a 
suitable arm. One 19Uft cartridge goes &U- 
ont (following after the sensational ADC 
iartridge) to claim a quarter-gram ploying 
force and a compliance of ^=">> T saw a 
brace of impressive displays and picked up 
some persuasive literature concerning this 
One but * sfnee the cart rid go itself didn't 
seem to be in evidence, 1 decided it could 
not quite constitute a Trend — yet. 

Just where all this cartridge compliance 
business id leading us to Tin not sure. I'eo 
ple'.s big, clumsy hands haven't changed, 
ft coords are still a foot wide and most amis 
still feature the wide-range halt" -inch 
mounting holes inside big shells, or "heads." 
The whole system twepl the stylus and 
generator elements remain? big and clumsy 
and even dynamic balancing plus viscous 
mounting hasn't made up for it. Not for 
manual-play, anyhow. 

Manual-play 

ft seems to me that a realty lightweight* 
low-mass over-all system must necessarily 
be "no touch"— i.e., automatic, eliminating 
tin? fingers; yet in a practical sense this 
c-tn nrver be. Keeord buyers won't stand 
nu 1 it. We still wmif to bo aide to pick up 
the pickup and lower it- ourselves. YVY wnnl 
to choose our mnsieal passages to taste, 
visibly and quickly. Wo still, most or n£, 
have an obstinate preference for direct ac- 
tion, with the fingers, as opposed to any 
sort of indirect lever-lowering of the stylus. 
We \ver« bom with finger? to use, weren't 
we * We don't like to fuss around with 
levers. 

The fly-weight pickup system, therefore, 
m nst stick to finger action, or to a close 
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GOOD THING 




LEADS 




TO ANOTHER 




FM stereo multiplex came first. Next came our ''Astro'.' 
Good things were getting even better. The 708A "Astro" 
is an all-in-one stereo center with five integrated compo- 
nents in a compact 6" x 15" x WA" package : FM, FM 
multiplex, AM, stereo preamp, stereo amp. 

It's so advanced in concept, circuitry, features and 
facilities that we suspect it will remain current for the next 
ten years. For example, consider its circuitry. Transistors 
in the power stage completely eliminate heat problems. 
As a result, the "Astro" plays cool — more than 30% 
cooler than conventional units. In this respect, the "Astro" 
is the first truly practical stereo center because excessive 
heat generated by ordinary all-in-one units shortens life 
and effectiveness of the sub-components, causes drift, sets 
up noise and distortion. 

As another example, consider its unique binaural head- 
phone facilities that offer the privacy of silent listening 
at anytime, without disturbing others. For convenience, 
the headphones may be plugged in permanently; a sepa- 
rate switch on the front panel activates the headphones. 

Or, consider the fully professional tape recording 
monitor. With it, you may monitor the source two ways 
during recording : the instant signal enters the record head 
or directly from tape, the moment it is recorded. 

An automatic switching circuit electronically dis- 
tributes mono and multiplex signals to their respective 
channels while a stereo light provides visual indication on 
type of reception. These examples are only a sampling of 
what the "Astro'* has to offer In this case, seeing and 
hearing is believing. Price: $597.00 including cabinet 
and excise tax, 

One good thing leads to another. For the listener who 
prefers a separate tuner or needs only stereo FM to com- 
plete an existing system, there's the new 314A ^Electra 
Emperor" Stereo Tuner. It is identical in quality and fea- 
tures to the FM and multiplex sections of the "Astro" 
and is styled to match perfectly with our newly improved 
"Electra" Stereo Amplifier. Among its distinctive features, 
it provides a "full-time" monophonic output for feeding 
an additional single-channel system on the patio or any- 
where in the house. The "Emperor" is priced at $359.00 
including cabinet and excise tax. 

The new 315A "Electra Empress" Stereo Tuner is the 
moderately priced version of the "Emperor!' An outstand- 
ing performer at $256.00 including cabinet and excise tax. 




The 353B "Electra" Stereo Amplifier is recommended 
for use with either of these new stereo tuners. The 
resulting system will reward you with a quality of sound 
possible to achieve only with such perfectly matched and 
balanced components. The 353 is a dual channel power 
and control amplifier with 14 stereo or mono inputs, 
6 outputs for all known sources, even microphones and (v. 
A matricing network is provided for center stereo speaker 
and for driving auxiliary speakers anywhere in the home. 
Price: $225.00. 



For complete information and specifications, see your Altec Distributor or write Dept. A-IL 



ALTEC 



ALTEC LANSING 
CORPORATION 

r? n——j \\ sp* A Subsidiary of 
L±=}LJ Ling -Temco-VouuN, Inc. 

1515 South Manchester Ave., Anaheim, Calif, 



NOVEMBER, 1962 



www.americanradiohistorv.com 




THE KENWOOD KW-60 

Integrated AM/FM Stereo Multiplex Tuner 
Control-center / 60-watt Amplifier 



Fit for a King and Queen in a castle of 
music and splendor. That's the Kenwood 
KW-60! It's engineered through and 
through for quality, beauty and perform- 
ance . . . gives you everything you need 
for immediate listening except a pair of 
high quality loudspeakers. And best of alt 
— at a price far lower than any compar- 
able tuner-prearnpfifisr-arnplifier on the 
market today! You can add turntable, tape 
heads, stereo earphones and other re- 
finements at your leisure or as you can 
afford themi 

Look at these outstanding features: 
FM stereo, FM and AM reception * FM 
multiplex circuitry bu ; ft-j n • 60 watts out- 
put power (30 per channel) • Sensitivity: 
FM, 1.8 microvolt for 20 db quieting; AM, 
11 microvolts for 20 db signal to noise 
ratio. • Complete control versatility — 
including (among others) tone controls, 
loudness controls, rumble filters, balance 
controls, AFC orvoff. - Tuning meters for 



FM and AM - Handsome packaging with 
functional control layout and smart metal 
cabinet in cream and deep brown with 
gold finish panel edging* 

The Kenwood KW-60 has the most ad- 
vanced stereo control center available 
anywhere. Its versatility will astonish you. 

You'ff be pleased, too, with many other 
Kenwood engineering and quality fea- 
tures ... see them, and hear the KW-60 
at your dealer's today. net $249.95 

Wrtte direct for nearest dealer's name and 
technical information. Dept. A ll. 



KENWOOD 

ELECTRONICS, INC. 



212 Fifth Avenue, New York 10, New York 
3700 S. Broadway PL, Los Angeles 7, Calif. 



simulation of it, comfortable in the hstnd. 
Either that, or go all-automatic, eliminat- 
ing tlie fingers completely, changer- style 
No compromise is possible. Nobody, say, 
wants to fuss with a miniature manual 
lathe, maybe with one little crank to move 
the arm aeross the record and another to 
lower the stylus into the groove, ever-so- 
genfcly. It might work- but few will enjoy 
it. Fingers are easier, if clumsier. 

That's why so many pec pie turn natu- 
rally to records and to manual-play. No 
winding, no re-reeling, no number-scales to 
set, no blind, back-and-forth searching by 
ear. Reeords are quick and direct. It 
doesn't matter that most people can't hit 
a visible band separation without making 
four or five jabs at the record surface, and 
the accidental gouge is commonplace. We 
want at least to be able to try for the in- 
stant perfect hit. Sometimes we make it, 
too. 

Don't go around, then, tanking up ways 
to eliminate manual play. You'll eliminate 
the disc record as well. Its biggest selling 
point is its visible instant readiness to play 
at the beginning, the middle, or the end. 
Not even the perfected record changer has 
got around this; record changers now £c;i- 
lure "manual play" as a competitive advan- 
tage 

Not even the Edison cylinder was able to 
sell the indirect-lowering stylus system once 
the disc and its freely moving pickup arm 
had appeared on the scene. That wag nearly 
75 years ago. 

Electron Beam with Feedback Tracking? 

As for the ever -increasing complianeo 
and ever -decreasing stylus mass, I think 
ma) T be we're bending towards infinities. An 
infinitely compliant stylus point — the limp 
rag stylus. It just drags along, trailing out 
behind. Alternatively, the stylus of zero 
mass. Somebody's bound to arrive at that t 
sooner or later. I might as well anticipate. 

How about an electron-beam stylus? Just 
take the guts out of an electron microscope 
and aim your eathode ray at the groove 
walls. 

Of course you*!! have to track the groove 
somehow. Why not a a elf -correcting feed- 
hack lathe circuit, loeking the electron 
beam into the groove I Otherwise you'll 
have to fit a supplement£jy mechanical 
tracker for your electron stylus, and it'll 
have to be decoupled from the sensing unit, 
which mustn't vibrate physically, natch. It 
has to float, imperturbably * let the elec- 
trons do all the "vibrating," Rather like 
decoupling your ear from washboarda and 
potholes, this. Not so simple. I like the 
feedback tracking idea better. 

Electrons are good! They could be a big 
improvement over the ancient and honor- 
able (but seldom successful) be am- of -light 
pickup. If I'm right, that idea goes back 
well into the 10th century > but it still 
doesn't work too well. The thing about an 
electron beam is that it is already a cur- 
rent, whereas a beam of light is a mere 
electromagnetic radiation. The difference 
is subtle, I admit. (Does anybody really 
know the difference?) But difference or no, 
the electron beam doesn't need a photo- 
sensitive cell in its circuit to generate elec- 
tricity. It is electricity. All it needs is a 

(Continued on page 81) 
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THIS 
IS NO 
COMPACT! 

54 inches high 
9 feet around the middle 



That's a Jot of speaker system. Enough for what pleases 
you. It can whisper or it can bellow. It does both 
superbly, and anything in between. So much so that 
Hollywood's famous United Recording Corp. (sound 
studio for record, tape, film, and tv industries) employs 
15 of them. As does Ray Heindorf, musical director of 
Warner Bros! production "The Music Man" and holder 
of 2 Oscars, who has four right in his living room. 

No, this is definitely not a compact. It's a giant, this 
A-7 "Voice of the Theatre" by Altec. A full-size speaker 
system with quality to match. That's why it belongs in 
your home. Unless you are willing to settle for a com- 
pact u book shelf" speaker , and compact sound. Of 
course if you are a critical listener, you'll want your 
sound brought to life by Altec; sound so realistically 
reproduced, you'll find its equal only in the concert hall. 

That much the A-7 will give you, and more. Almost 
in direct proportion to your own desire for perfection. 
If you insist on hearing the "full sound" the most subtle 
contribution of each instrument, the effortless reproduc- 
tion of massive orchestrations at concert-hall listening 
levels, then the A-7 is for you. 

Now here is a hint: you can't make it any smaller, but 
you can make it a lot prettier. All it takes is a bit of effort, 
some grille cloth, some veneer or paint and you can 
transform the A-7 into a custom furniture piece. For 
built-in installation, there's nothing so perfect. At only 
$285.00 each, it's a wonderful do-it-yourself project . . . 
for the critical listener. 

However, if you prefer your A-7 sound coming from 
a more civilized version, we have several solutions, in 
walnut or mahogany. There's the 831 A "Capistrano" a 
full-size beauty that offers speaker components identical 
to the A-7 in a classically styled cabinet. It stands 30" 
high, 47" wide, and is priced at $399.00. 

The modern 83 8 A "Carmer is also a full-size, floor- 
standing system. It features two 12" low frequency 
speakers (instead of the one 15-incher in the A-7) and 
the same high frequency section. It's priced at $324.00 
with decorator base (shown) extra; standard model 
comes with round legs. The "Carmel" is also available 
with one low frequency speaker in a model called the 
837A "Avalon;' priced at $261.00. 
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ALTEC 838A "CARMEL" 





ALTEC 831A "CAPISTRANO" 

NEW" ALTEC 841A 
'CORONADO" SPEAKER SYSTEM 

Apartment-size version of the full-size A I tec speaker 
systems, the "Coronado" is styled to match a pair 
of "Carmels" when used as the center speaker in 
an Altec 3-channel stereo system. Recommended 
for small apartments where space will not tolerate 
larger speakers. The "Coronado" is 30" H, 18" W, 
14" D and is priced at $199.50. 



Go ahead, convince yourself! The A-7 (and its prettier 
mates) are ready to tantalize you now, at your Altec Distrib- 
utor's. Or, for latest stereo catalog, write Dept. A-11A. 



ALTEC 
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ALTEC LANSING 
CORPORATION 

m t i v\ A Subsidiary of 
Lhz?L/ X^y Ling -Temco -VquqM, Inc. 
1515 South Manchester Ave , Anaheim, Calif. 
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Xb*o4 Stopping 

With a Heathkit Catalog you can relax and 
enjoy Christmas shopping— gift giving with- 
out ever leaving your living room! You'll 
find a Heathgift for everyone on your list, 
regardless of interest, from beginner to ex- 
perienced technician. And you give so much 
more with Heathglfts, for you save two 
ways— by buying direct from Heath and by 
buying in kit form. Savings that total 50% 
or more ! 

Heathglfts are fun to give, fun to own, and 
they're fun to buiJd » . . so much so that 
you'll be tempted to build them all before 
giving 1 Simple Instructions enable you to 
complete any kit in your spare time— in a 
matter of hours— and they are unconditional- 
ly guaranteed to perform to factory specifi- 
cations. 

So give the best in electronic kits, give 
Heathgifts. Call or write our gift counselors 
if you need help or give a Heathgift certifi- 
cate. Begin making your Heathgift List to- 
day and place your own name at the top! 

Here's help for your Xmas Budget! Order your 
Heathgifts now, and any purchase of $25 to 56(50 
can be paid for later on Heath's liberal time-pay 
plan. No money down! Take as long as IB 
months to pay! You'll find complete details in 
the new Heathkit catalog. Make out your Heath- 
gift order and mail it today! 




NEW 23" High Fidelity TV Kit -None Finer at Any Price! 




SAVE £10, order GR-S2, 

TV chassis L cabinet. only $249.95 

SAVE $6, order GR-62, 

TV chassis & wall mt only $139-95 

OPTIONAL U.H.F, TUNER: Add at any 

time! Tunes U.H.F. CI). 14-H2. Mounts in- 
side TV chassis. Complete with knobs and 
adapter strip. Factory assembled and aligned, 
ready to install. 

GRA-22-3, no money dn., $5 mo $27.95 



An outstanding TV value! Exclusive Heath- 
kit advanced-design features include laicst 
TV circuitry to bring you both Hi-Fi picture 
and sound! Incorporates the finest set of 
parts&tubes ever designed into aTV receiver. 
Easy to build too! ... alt critical circuits 
(tuner, 1-F. strip & Hj-voltage sections) are 
supplied as factory-built, aligned and tested 
sub-assemblies, ready to install. The rest Es 
easy with two prccut. cabled wiring harnesses 
and circuit board. 70 lbs. 

KitGR-22 t no money dn., $16 mo. .$169.95 
BEAUTIFUL MODERN CABINET: Styled to 
match Heathkit AE-20 Hi-Fi Cabinets in 
rich, walnut solids ;ind veneers. Complete 
with picture tube mask, chassis mounting 
board and extended-range 6" x 9" speaker for 
CR-22 TV set. Measures 36" W x \iy*" H 

x 2oyr D. 

GRA-22-1 , no money dr ... $9 mo $89.95 

"CUSTOM" TV WALL MOUNT; For rich, 
attractive custom wal' installations. Includes 
cut and drilled board for TV chassis. Un- 
finished white birch. Measures 19^' H 
x30^ W x D. J 3 lbs. 
GRA-22-2, no money dn.> $5 mo $25.95 





NEW Deluxe CB Transceiver 

4-tone selective call circuitry; 5 crystal con- 
trolled transmit & receive channels; variable 
receiver tuning; built-in 3-way power supply 
for 117 v. ac» 6 or 12 v de; and morel Most 
complete CB unit ever designed !22lbs. 
Kit GW-42, no money dn $119.95 



NEW Advanced Transistor Stereo Amplifier 

Smooth power — superb dynamic range! 100 
watts IHFM Music Power rated* 70 waits 
Heath rating. 13 to 25,000 cps response (5 
rated output. 28-transistor, 10 diode circuit. 
28 lbs. 

Kit AA-21, no money down,$l3 mo. $134. 95 
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HEATHKIT 
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Hear It for Yourself! 

Send for this Hcatlikit organ demonstration 
record . . ♦ listen to the beautiful voices, rich 
mellow tone and astounding range of ex- 
pression oficrcd in this sensational instru- 
ment. Send just 50c to cover cost of handling 
and postage on this 7*— 33^ rpm record- 
Ash for record GDA-2&2-3. 



ANOTHER HEATHKIT FIRST! 

A Real 2-Manual Organ for Only $329,95 

The exclusive Hcathkit version of the atl-new 
Thomas Transistor Organ now, for the first 
time* offers you a real two-manual organ at 
the market-shattering low price of only 
S329.95 in casy-to-build kit form! Compares 
in features and performance with assembled 
units costing well over $700. Features two 
37-note keyboards; 10 true organ voices; 13- 
notc pedal bass; variable vibrato; expression 
pedal; variable bass pedal volume; manual 
balance control; correctly positioned over- 
hanging keyboards; built-in 20-watt peak 
amplifier and speaker system; beautifully 
factory assembled and finished walnut cab- 
inet. 

Kit GD-232 (less bench) ... no 
money dn,, as low as $22 mo $329.95 




NEW FM/FM Stereo Tuner 

Stereo Indicator light; phase control for max. 
separation and lowest distortion; adjustable 
AFC for drift-free reception; bar-type tuning 
indicator; filtered outputs for stereo tape 
recording. Factory assembled tuning unit. 
16 lbs. 



Kit AJ-12 . 

$7 mo.. , 



, no money dn. 



.$69.95 



NEW Heathkit SSB "Six Pack" 

A brand ne*v SSB exciter and linear amplifier 
for six meter operation; 125 watts P.E.P.! 
Only S289.90 for the pair . . . less than the 
cost of most transvertcrs. Loaded with extras 
for maximum efficiency and operating con- 
venience! 

Kit HX-30 Exciter $189.95 

HA-20 Linear $99.95 




NEW lOJransister FM Car Radio 

88 to 108 me coverage; better than L25 
microvolt sensitivity; AFC for drift-free FM 
reception; tone control. Factory-assembled 
tuning unit ; easy circuit board assembly. 
7 lbs. 

Kit GR-41 . , , no money dn..$7 mo. J $64.95 




NEW FM 

Portable Radio 

10-transistor, 2-diodc circuit; vernier tuning; 
AFC for drift-free reception; tone control; 
\" x 6" speaker; built-in antenna; prcbuilt 
tuning unit. Battery lasts to 500 hrs. 6 lbs. 
Kit GR-61 ...no money dn , $6 mo.. .$54.95 




World's Biggest 
VTVM Value! 

Measures AC volts (RMS). AC volts (peak- 
to-pcak), DC volts. Resistance and DB. Has 
4]/i" 200 ua meter, precision 1% resistors 
and U megohm input. Slim, all-purpose test 
probe incL 5 lbs. 

Kit IM-il Special Value Price $24.95 



FREE 1963 

HEATHKIT 

CATALOG 

New edition — 
more than 100 
new kits since 
last issue— 
over 250 hits 
all, 




m 



□ PLEASE SENO FREE 1963 HEATHKIT CATALOG 
Name 



HEATH COMPANY 

Benton Harbor 41, Michigan 



O'dC direct by mail or sec your Hc&thkit dealer . 
Shic □ Parcel Past □ ixp*tfS O C.O.D 



City 



GUd«i.ni> tnt Lmcllorti: r 'U ou nKn «.<Jcr bl.»r\l, Include iMmti (or nj'Cfi 

XCC C i'Jir> 5 ( D ~l'i|l>i(» |h D «n [in*Ct* O'dl'Jl »fklGGf J dMlvf'y C^A'Qtl COWiKl AM 

r.<-cv\ F. O C. Owftion Ha.I.of. U.<ri. A dfi»i'l 11 itA""fa on n\r C.O.D. 
nig, ii Pfii^i iwbii-(i co <r>AA6c Milti&iJ ftuhc* Or*i*r A"! nioo'l •rtctf *iiiMi> 



ITEM 
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EDITOR'S REVIEW 



RECORD DISTORTION 

When FM stereo first became a reality a year- 
aud-a-half ago, a problem was highlighted 
which caused much consternation in the re- 
cording industry, and also seme consternation amongst 
audiofans. It was discovered that many stereo records 
were not suitable for simultaneous mono and stereo 
broadcast, as is the ease with FM stereo. It seemed 
that a great many stereo records produced unaccept- 
able levels of IM distortion when the left and right 
signals were summed for mono. We haven't heard too 
much about this topic recently, apparently because 
the stations have been choosing their recordings care- 
fully. 

Engineers, however, have been very busy on this 
problem. One well-known engineer who has been work- 
ing on it is E. R. Madscn of Bang & Olufsen, Den- 
mark. In this issue we are presenting the fruit of his 
labors wherein he presents the reason for this distor- 
tion, and proposes a method to reduce it substantially. 

We don't wish to steal Mr. Mad sens 1 thunder, but 
we would like to second the motion, His proposal is 
that we standardize the vertical angle for both the 
disc cutter and the playback stylus; he points out that 
it is the difference between these angles which pro- 
duces both harmonies and intermodulation. The angle 
he proposes as an international standard is 15 deg. 
Actually, in the United States, the MA A (Record 
Industry Association of America) has adopted a vol- 
untary standard to this effect in their Bulletin E3. It 
reads : 

4. The reproducing stylus motion shall be tangent 
to, or lie in a plane which passes through the record 
center, and which is inclined at a nominal angle of 
15-deg., clockwise, to a normal to the record at the 
stylus tip, as viewed from the record center. 

This standard can, of course, go a long way towards 
solving the problem. However, it is voluntary and a 
number of companies may be reluctant to adopt it. 
This is natural since in some eases it requires modifi- 
cation of equipment or even purchase of new equip- 
ment, and even if the 15-deg. standard were adopted 
by every manufacturer in the United States, what 
about the records and cartridges that come from Eu- 
rope? In the classical field we would guess that Euro- 
pean-made records occupy a sizable portion of the 
market-place. 

Our feeling is that all record companies and car- 
tridge manufacturers will co-operate in agreeing upon 
a standard cutting and playback angle in time. Those 
of us who have spent so much time and money to re- 
duce distortion in the rest of our system, will most 
certainly support this proposal, and hope that it will 
be effected as soon as possible, 

NEED FOR EDUCATION 

In the Letters column this month issue is taken 
with Mi\ Dilley ("A condenser microphone mixer." 
October, 1962) concerning his recommendations for 
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matching impedances with condenser microphones. 
The people who took issue were right of course — a 
condenser microphone needs to look into an impedance 
at least five times higher than its own; actually the 
microphone is being bridged rather than matched. On 
the other hand it is quite understandable for an engi- 
neer to attempt to follow the standard procedure 
which is observed in about every other area where he 
faces similar problems. Every other type of micro- 
phone needs to be matched. What he missed was that 
he was not trying to transfer power, which is the point, 
of impedance matching. But the problem is that there 
is no way of knowing this from the specifications of 
the device, since the words of description are pre- 
cisely the same as with other types of microphones. 
(Of course the manufacturers of condenser micro- 
phones do supply technical bulletins with their prod- 
ucts.) In other words it goes against the entire back- 
ground and training of most audio engineers to bridge 
where he has always matched, especially when the 
words associated with the two different procedures are 
exacts the same. We offer no solution to this difficulty 
other than what the condenser microphone people arc 
already doing — educate the user. 

TRANSISTORS IN TRANSITION 

Like old age and taxes, transistors appear to be here 
to stay if we read the signs correctly. At the recently 
concluded High Fidelity Show in New York the tran- 
sistor straws were in the wind wherever one turned. 
We arc not talking about medium-quality equipment 
either ; most of the new transistor amplifiers and tuners 
were in the high-priced high-quality category. Wo 
expect to see almost every major manufacturer ex- 
hibiting transistor equipment by next year. What 
convinced us of this was that a major manufacturer 
long considered the stronghold of tube orthodoxy has 
taken the plunge; he exhibited a transistor amplifier 
this year (developmental model). From now on it is 
just a question o£ time, although there are some who 
have felt that the changeover to transistors has been 
inevitable for a long time. Anyhow, this is one change- 
over which will not obsolete existing equipment. 

Another trend wc noticed at the show was a height- 
ened interest in tape equipment on the part of the 
audiofan, and reflected bj r the introduction of new 
tape machines by companies which had not been in 
this field before. Also there seemed to be more play- 
back decks available than heretofore. 

A surprising, but inevitable, development was the 
relative lack of excitement over multiplex equipment. 
Apparently audiofans have accepted FM stereo and 
are now concerned with other aspects of the problem. 
For instance there was great interest in antennas and 
other equipment for receiving the stereo signal. It has 
become obvious to most if not all audiofans that the 
range of multiplex transmission is not as great as 
standard FM transmission . We will devote editorial 
spare to this problem in the future. 

(Continued on page 93) 
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^Throughout the 
entire world... 
more people 
listen to stereo 
records reproduced 
by the STANTON 
Stereo Flux valve 
than any other 
magnetic pickup! 



*More stereo records are quality 
controlled and reviewed by 
professionals using STANTON 
Stereo Fluxvalves, 

*More high quality phonograph 
consoles use STANTON Stereo 
Fluxvalves than any other 
magnetic pickup, 

*.More commercial background 
music systems use 
STANTON Stereo Fluxvalves than 
any other magnetic pickup. 

*More automatic phonograph 
systems use STANTON Stereo 
Fluxvalves than any other 
magnetic pickup. 




And now... new dimensions 
for stereo from the 
world's most experienced 
manufacturer of magnetic 
pickups - 

STANTON 481 

Calibration Standard Stereo Ffuxvalve* 

Model 4B1AA STANTON Stereo Flu* valve— an ultra- 
linear professional pickup for use with uttra-Nght- 
welght tone arms capable of tracking within "the 
range from U4 to 3 grams. Supplied with the 
D4005AA V-GUARD diamond stylus assembly. 
AUDIOPHILE NET PRICE 

Model 491 A STANTON Stereo Fluxvalve— an ultra- 
linear professional pickup for use with manual tone 
arms, recommended tracking force is from 2 to 5 
grams. Supplied with the D4007A V-GUARD dia- 
mond stylus assembly, 

AUDIOPHILE NET PRICE $48.00 

Model 481 E STANTON Stereo Fluxvalve Set — same 
as the Model 481 A but includes two additional 
V-GUARD styli: the O4010A 1 mil for LP's and the 
D4027 2,7 mil for 78"s. 

AUDIOPHILE NET PRICE $60^0 



STANTON 400 

Professional Stereo Fluxvalve* 

Mode) 400 A A STANTON Stereo Fluxvalve— an ultra- 
linear professional pickup for use with ultra-light- 
weight tone arms capable of tracking within the 
range from 1/4 to 3 grams. Supplied with D4005AA 
V-GUARD diamond stylus assembly. 
AUDIOPHILE NET PRICE $4fJ.50 

Model 400A STANTON Stereo Flu*valve~-an uttra- 
linear professional pickup for use with manual tone 
arms, recommended tracking force is from 7 to 6 
grams. Supplied with D40D7A V-GUARD diamond 
stylus assembfy. 

AUDIOPHILE NET PRICE $29.00 

Model 400C STANTON Stereo Fluxvalve— an ultra- 
Einoar professional pickup for use in automatic rec- 
ord changers, recommended tracking force IS from 
4 to 7 grams. Supplied with D4007C V-GUARD 
dfamond stylus assembly. 

AUDIOPHILE NET PRICE $33,00 



P"Fine audio components from the Professional Pro* 
ickerinn PICKERING & COMPANY, INC., 



Products Division of" 



Plairtview, N. Y. ' 



"The Hermetically sealed STANTON Stereo Fluxvalve is warranted for a lifetime and is covered under the following patents: U.S. Patent No. 2,917,590; 
Great Britain No. 783,372; Commonwealth of Canada No. 605.673; Japan No. 261,203; and other patents are pending throughout the world. 
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News from Bell Telephone Laboratories 

WE'RE "FINGERPRINTING" 
VOICES... TO FIND BETTER WAYS 
OF TRANSMITTING THEM 

Acoustics scientists at Bell Telephone Laboratories study 
voices to learn how one voice differs from all others, what 
makes yours instantly recognizable to friends and family, and 
what the elements of a voice are that give it the elusive 
qualities of "naturalness.' 1 

To enable us to examine speech closely, we devised a 
method of making spectrograms of spoken words. We call 
them voiceprints. They are actual pictures of sound, reveal- 
ing the patterns of voice energy. Each pattern is distinctive 
and identifiable. They are so distinctive that voiceprints may 
have a place, afong with fingerprint and handwriting identifi- 
cation, as an important toof of law enforcement 

The shape and s.ze of a person's mouth, throat and nasal 
cavities cause his voice energy to be concentrated into bands 
of frequencies. The pattern of these bands remains essen- 
tially the same despite modifications which may result from 
loss of teeth or tonsils, the advancement of age, or attempts 
to disguise the voice. 

Study of voiceprints and recognition factors is part of our 
exploration of new techniques to extract and transmit the 
minimum essentials of a person's voice and from these recon- 
struct the original voice at the receiving end, retaining its 
factors of naturalness. 

Our ultimate goal, as always, is to learn how to improve 
your telephone service and make it a better value. 

£\ BELL TELEPHONE LABORATORIES 

World center of communications research and development 




Word Picture. This is a picture of the 
spoken word "you." By analyzing the 
sound with a spectrograph, the Labora- 
lories' Lawrence G. Kersta makes a print 
of the word in graph form. Graph shows 
frequency, time taken, and intensity used 
in making speech sound. 
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Vertical Tracking Angle- 
A Source of IM Distortion 



An analysis of the distortion resulting from the discrepancy between 
the vertical angle at which the record is cut and the vertical angle of 
the playback stylus. A proposal is made to standardize these angles. 



E. R. MADSEN* 



PaoBLiSMS concerning the reproduc- 
tion of stei'eo i'e cords have been 
considered from the viewpoint of 
reproduction quality previously. M. S. 
Co wing ton and T. Murakami of R.C.A. 
Victor have analyzed the relationships 
and found that when using the 45/45 
system and a 90-deg* groove angle with 
the ideal playback cartridge, there is no 
cross -modulation between the two chan- 
nels. Inter modulation and harmonic dis- 
tortion are identical for the two channels 
and arc the same as they appear with a 
normal hill-and-dalc record. If the rec- 
ords are cut with a groove angle of 90 
deg* between the two channels, and the 
two axes of the cartridge are at light 
angles to the movement of the two re- 
spective grooves, there will be no cross- 
talk from one channel to the other. These 
arc ideal conditions. In the following 
discussion it will be shown how unevenly 
and confusingly the various makes of 



* Chief Audio Engineer, Bang and Oluf- 
xoi, Denmark. 



records are cut — a confusion that not 
only makes for listening variations of the 
many records, but also gives quite a few 
headaches to the playback cartridge de- 
signer. These problems could be avoided 
if agreement could be reached on stand- 
ardization of disc cutting procedures. 

Perhaps the historical background is 
partly responsible for the wide disagree- 
ment on methods. It should be remem- 
bered that the first experiments with 
stereophonic phonograph records began 
about 1930. At first the vertical-lateral 
system was u.scd, although even at that 
time mention was made of the 45/45 
system now in use. In away the two sys- 
tems arc identical, since by suitable 
phasing of the two information channels, 
it is possible to change from one system 
to the other, making it practical to cut 
with either system using the same cut- 
ting apparatus, Correspondingly, a 
pickup constructed for the one system 
can, by means of suitable phasing, be 
used to play the other system. 



10 CM/SEC 
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of second har- 
monic as a func- 
tion of tracking 
ong [e and modu- 
lation. 
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Fig. 2> Stylus cantilever angle in a vari- 
ety of cartridges. 



This is not the place to discuss the ad- 
vantages and disadvantages of one sys- 
tem versus the other, but merely to point 
out that from the historic development, 
equipment to record and play back stereo 
records has been largely derived from 
the vertical-lateral system. It is this 
existing equipment which impedes work 
In creating agreement on standards for 
the 45/45 system which has been ac- 
cepted. 

Stereo phonograph records only he- 
came a reality after the development of 
the Westrex stereo disc system. Stereo 
records were first made available to the 
general public in the United States. The 
fundamental work on the method of con- 
structing stereo playback cartridges 
therefore came from C. C. Davis' and 
J. G. Frayne T s description of the Wcs- 
fcrex system which was publicized in the 
spring of 1958. In June, 1958, the al- 
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Fig. 3. Vertical and lateral IM distortion as a function of the distance from the center 
of the record and stylus-tip radius. 



ready mentioned work of Corrington and 
Murakami in the R.C.A, Review y which 
weighed the merits of the vertical-lateral 
and the 45/45 system in regard to distor- 
tion , favored the latter system. 

Since it is impractical to place the 



ivi reality a variation of a considerable 
angle from the vertical. In the Westiex 
system, this angle is set at 23 deg. 

Calculations have been made of the 
harmonic distortion which apj)ears when 
playing a laterally-modulated phono- 
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table ti Distortion measurements of a 
number of test records. 



axis of revolution of the stylus cantilever 
exactly at the snrfr.ee of the record, a 
vertical tracking distortion will arise 
unless there is a very close agreement 
between the angle used hy the cutting 
head and by the pickup. What is nor- 
mally referred to as the vertical move- 
ment of the tip of the cutting stylus is 



graph record with the incorrect tracking 
angle. According to B. B. Bauer 
("Tracking angle in phonograph pick- 
ups/' Electronics, March, 1945) the for- 
mula for the second harmonic when using 
the wrong tracking angle is 
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Fig. 4. A double- 
modulated groove 
and the result of 
incorrect tracking 
angle. 



When : <p is the variation in tracking 
angle in degrees 
M is the modulation amplitude 

in cm/sec 
B is the radius from the groove 
to the center of the record in 
cm. 

It cad be seen that the distortion is in- 
dependent of the frequency, and only 
dependent on the modulation and the 
distance of the stylus from the center of 
the record, and of course the tracking 
angle. The formula is computed for a 
laterally cut groove with a record rota- 
tion speed of 33% revolutions per min- 
ute. Figure 1 shows the tracking angle 
distortion at different places on the rec- 
ord, with a modulation of 10 cm/sec. In 
a well -cons true ted tone arm the varia- 
tion from the correct tracking angle can 
be held to within 1 deg., plus or minus ; 
in other words, in a good playback car- 
tridge it can he demanded that the sec- 
ond harmonic be less than 1 per cent 
with normal modulation- 

Bauer's formula can also be used for 
a vertically cut groove but additional in- 
formation is required, because the har- 
monic distortion will depend here to a 
great extent on the frequency and on the 
radius of the stylus. It should be noted 
that the harmonic distortion is always 
greater for a vertically cut groove than 
for a lateral cut. At 1000 cps it will he 
about 5-6 tijnes as great. Here I refer to 
the basic work of J. A, Pierce and F. V, 
Hunt iu the Journal of the Acoustic So- 
ciety of America } 1938. 

Of the same magnitude, indeed some- 
times worse, is the distortion obtained 
when playing with the wrong vertical 
tracking angle. 

Distortion measurements have been 
made on a number of test records, using 
a B & 0 stereo pickup. The results are 
shown in Table % The average figures 
for the right and left channel, recalcu- 
lated for all records to 33% rpm and 
with a modulation of 10 cm/sec, and a 
distance from groove to record center of 
10 cm (about the middle of the record) 
are shown at the far right, On the basis 
of these measurements, and after com- 
parison with the curves of Fig. I, the 
presumed cutting angles for the vertical 
cutting are indicated. 

Harmonic distortion resulting from an 
incorrect tracking angle consists mostly 
of second harmonic. The third harmonic 
is about 12-15 db down from the second. 

We can see from Table I that the 
lateral distortion is unimportant in com- 
parison with the vertical so that we may 
assume the tracking angle is correct for 
it. Vertical modulation shows consider- 
able second harmonic distortion, how- 
ever, dependent on the make of record. 
In order to compare the various records, 
recalculation (average value for both 
channels at 33% rpm) has been made in 
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Fig. 5. IM distor- 
tion as a function 
of vertical track- 
ing angle and re- 
cording level. 
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the ncxt-to-last column. The difference is 
obvious between records from Decca, at 
the one extreme, with RCA, Westrex, 
and Electro- Voice at the other. 

From the viewpoint of the playback 
cartridge designer, a fairly large vertical 
cutting angle would be preferable, as it 
is necessary to allow space for the mov- 
ing elements, whose center of rotation 
must lie above the record surface. 

The angle of the stylus cantilever to 
the record surface of several pickups 
has been determined by measurement and 
is shown in Fig. 2. It is evident that 
there is as much difference here as with 
the various cutting angles for the rec- 
ords — the result of a lack of standards 
for recording. 

As mentioned earlier, the most im- 
portant harmonic distortion is second 
harmonic due to the incorrect vertical 
tracking angle. In the case of groove 
modulation with two tones, an intermod- 
ulation product appears as well. As far 
as is known no previous theoretical cal- 
culation has been made of the size of 
this product as a function of the track- 
ing angle. An attempt to make such a 
calculation will therefore be made here. 

If you first assume a correct vertical 
tr a eking a ngle , there is co n sid er ab ly 
more intermodulation distortion in play- 
ing a vertically modulated groove than 
is the case with a laterally modulated 
groove. Oorrington and Murakami give 
the following formula : 




Fig. 6. Principle of the B & O cartridge, 
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where : is the lowest frequency re- 
corded amplitude in ips 
r is the radius of the stylus in 

thousandths of an inch 
v is the record speed in ips. 
With a 33Vs-rpm record, 

21133% 

v = ■ 

60 

11 is the radius from the stylus tip to the 
center of the record. 

In Fig. 3 the intermodulation distor- 
tion is shown respectively vertically and 
laterally with a stylus tip radius of 0.5 
mil and 0.7 mil and a recording speed 
of 7 cm/sec at various distances from 
the center of the record. 

As can be seen, the intermodulation is 
about 10 times as large in the vertical 
channel as in the lateral. Intermodulation 
in the lateral cutting appears as modula- 
tion of the even harmonics, and in ver- 
tical cutting it appears as modulation of 



table ii. Intermodulation of a 
number of cartridges. 

the odd harmonics. It looks severe, and 
it is not improved by an incorrect verti- 
cal tracking angle. 

In Fig. 4 a vertical double -modulated 
groove is diagrammed. We imagine the 
groove to he traced by an ideal stylus, 
and try to investigate what will happen 
due to a wrong vertical tracking angle. 
This groove is considered to be cut with 
a vertical cutting angle of 0 deg. 

The angle for zero transmission of the 
lowest frequency is a, the amplitude of 
the low frequency is a n and for the high 
frequency a$. The minimum and maxi- 
mum values which will be obtained for 
a 2 will be found at the points of zero 
transmission, which are p and q. The 
difference between these values of a 2 at 
points p and q } divided by the average 
amplitude of a £> multiplied by 100 will 
equal the percentage of intermodulation 
of the odd harmonics. 

In Fig. 4 the areas about points p and 
q are shown magnified. a t is the ampli- 
tude for the high frequency, as it would 
be with the correct delineation (qp-0), 
b is the size at point p with delineation 
under the angle qp, and c the size at point 
q with delineation under angle qp. 





GROOVE 50* JN THE CUTTING PLANE. 
CUTTING DICTION 45/45 rN TH£ 
CU7TLNG PLANE. 
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Fig. 7. Some geometrical relationships in the stereo groove. 
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Fig. 8, Crosstalk 
curves for a vari- 
ety of rest records. 



The percent age of intermodulation is age amplitude of a> with delineation 

expressed as : under the angle <p. 

£ - - k _ _ . For small values of ip however, 

IM = -~ 100% Eq. (1) 

Z^s . For larorer angles the correct 

# is a factor that determines the aver- cos cp 



7 50 CM/SLC 
11*7.5 CM 

CUTTING ANGLE *20* 




Fig. 9. Graphic representation of what happens when the stylus angle is different 
than the cutting angle. This indicates that the sylus should be tipped back rather than 
forward as is commonly believed. 



value of Z can be obtained with the in- 
tegration of a./& delineation value under 
the angle cp over a wavelength of the 
low frequency, which gives: 



\/eos (a -h cp) ■ cos (a - (p) 

With the help of the sine relation used 
on triangle MN T 0, we obtain 

a 2 cos a 



cos (a - cp) 
and used on triangle MSO, 



Inserting the 
Eq. (1), we obtain 



a k cos a 
cos (<*4-<p) 
values for b, c y and Z m 



I cos [a + <p) I 
\ cos (a - v)J 

a, which is the angle for the zero 
transmission of the low frequency is 
found from 



100% 



tan a 



where v is the effective recording speed 
iu em /see, and c the groove speed in 
em/sec. 

Development of the above assumes a 
considerable difference in the two fre- 
quencies, and that the sine curve for the 
lowest frequency in the points consid- 
ered can be thought of as a straight line. 

The above gives a basis for the deter- 
mination of the degree of intermodula- 
tion as a function of the tracking-angle 
fault. 

Figure 5 shows IM calculated for three 
different recording levels and a distance 
from the record center of 10 cm. The 
calculation is valid for intermodulation 
of the odd harmonics. 

A calculation of the intermodulation 
of the even harmonics shows that these 
are unimportant in comparison with the 
modulation of the odd harmonics. 

If Fig. 1 and Fig. 5 are compared it 
is seen that considerable harmonic and 
intermodulation distortion appears if 
the vertical cutting angle and the verti- 
cal tracking angle of the pickup are not 
the same. 

On the basis of two intermodulation 
test records produced by Ortof on, meas- 
urements have been made of a number 
of playback cartridges. The results arc 
in Table II. The principle of the B & 0 
pickup is shown in Fig. 6. 

The results are anything but encourag- 
ing, Prom the measured values it is pos- 
sible to predict with reasonable accuracy 
what angle the stylus cantilever makes 
with the record surface, if all the data 
for the record is known. 

The variations Jn vertical cutting angle 

(Continued on page 88) 
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Let's Talk About 
Tape Synchronization 



HAL MARCARCLE : 

The commercially available techniques for coordinating a tape recorder with mo- 
tion picture film are described and analyzed and a new technique is proposed. 



E«« SI\ t Cl: the arrival of magnetic 
film and tape in this country in com- 
mercial quantities the motion picture 
producer has used it for sound recording. 
The first recorders utilized regular film 
stock magnetically coated and, of course, 
sync was no problem because of the 
"perf" holes. In the quest for more port- 
ability, and ever more economy, the syn- 
chronized *4-in. tape systems reared 
their ugly heads. The author is not sure 
which system arrived first but his initial 
contact was with the 60-cps Rangertone 
method. 

It may be well to mention here that 
some producers use perforated *4-in. 
tape but our discussion will include only 
the electronic means. We could also men- 
tion that a lot of the "old guard" and 
some of the young old guard, including 
the writer, looked askance towards these 
new systems. However', because of the 
many millions of feet already used, we 
must concede that tape for motion pic- 
ture recording is here to stay. 

The greatest advantage of tape is its 
easy adaptation to location, or field, re- 
cording. This article is weighted towards 
the portable uses, although studio re- 
cording will be mentioned also. 

Rangertone System 

The Rangertone system developed and 
marketed by the late Col. Richard H. 
Ranger is perhaps the simplest of all 
to use during the recording operation. It 
uses a separate head mounted in the 
tape path (see Fig. 1) with the slit run- 
ning 87-dcg. out of azimuth from the 
normal recording slit. The energy for 
this head is applied, without bias, via a 
small filament-type transformer with a 
series resistor used to adjust the head 
current. With a suitable system of relays 
and pushbuttons, or switches, the head is 
used for recording, and subsequently for 
sync playback. A simple pilot light is 
used as a fairly accurate recording indi- 
cator. The newer head kits check the sig- 
nal by providing a cable which plugs 
into th e regular a m pi i fi e r of th e r c - 
corder. Some kits use a miniature meter 

* 5706 Misty Drive, Lanliani, Hd. 
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Fig. 1 . Rangertone sync head mounted on 
an Armpex 600. 



to sample the current. All iu all it is a 
reliable method and normally should re- 
quire a minimum of maintenance. 

The disadvantages, however, could be 
formidable because the slit length is fi- 
nite, and the actual part of the tape uti- 
lized is very small. This shows up as a 
chronic problem of track placement. If 
the head is knocked or altered in posi- 
tion just slightly and the recorded tape 
must he played hack on another stand- 
ard machine, trouble results. The head 
of the playing machine either has to be 
moved or it must have a manual adjust- 
ment of the vernier type to adjust to the 
sub-standard track. Most sound -service 
studios utilize the vernier-adjust method. 
The waveform on the tape is far from 




gap length. 



a pure sine wave, probably because no 
bias is used, and in some cases can cause 
trouble during playback if the shaping 
circuits arc not functioning properly. If 
the tape does not make intimate contact 
with the complete head surface near the 
slit, the hum problem is aggravated and 
can ruin an otherwise good recording 
with the harmonies of GO-cps noise. Good 
tape contact is sometimes hard to achieve 
because the original tape machine was 
probably designed for a specific number 
of heads, and the "foreign" Ranger head 
upsets the tape path. In rare occasions 
some recorders have to be adjusted to an 
unfavorable playback frequency re- 
sponse to allow for the sync head. In 
most cases the installation of the sync 
head can be time-consuming and hair- 
pulling job. Many of the newer tape ma- 
chines have provisions for the addition 
of one or more extra heads which makes 
installation simpler. 

Pilot-Tone System 

A newer scheme similar to Rangertone 
is the Pilot-Tone Sync System. Devel- 
oped m Germany and used extensively 
for German television, it has now been 
accepted by a large producer on this 
continent. It utilizes a special head with 
the slit oriented exactly perpendicular to 
the slits of the audio heads with a gap 
length of 20 mils (see Fig. 2). The cen- 
ter of this rather wide gap is placed in 
the center of the tape. The sync record- 
ing is made using bias that is obtained 
from the local bias oscillator of the tape 
recorder. The sync signal is obtained 
from a stepdown transformer, as with 
most other systems, or a generator 
mounted on the camera in the case of 
battery-operated units. The signal-to- 
noise ratio decreases about the same as 
Rangers "published" figures when meas- 
ured without, and then with, the applied 
sync siguaL This system enjoys the same 
disadvantages as Ranger in that it neces- 
sitates a special head installation, some- 
times in an impossible position, and has 
the added disadvantage of requiring ad- 
ditional equipment to obtain the high- 
frequency bias used. The track place- 
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Fig. 3. 14 y 000-cps carrier generator used 
in *he FafrchMd Pic-Sync system. This unit 
is shown in the cabinet of on Arnpex 300. 

mcnt problem is, alas, also present and 
should be even more acute than with 
Kangei J s diagonal-slit recording. 

Echelon -Head System 

We can now discuss still another 
method using a separate head, the eehe- 
lon head system. In this system the head 
is mounted in a fashion similar to the 
syne heads with the exception that the 
sync signal is recorded on the top and 
bottom or, if you will, outer edges of the 
tape. The original method utilized a 
push-pull arrangement but later was 
changed so that the signal is impressed 
equally both top and bottom with the two 
slits being slightly displaced from each 
other in time only. The recorded signal 
can be used either with or without bias. 
This method has many of the advantages 
of the previously mentioned systems. The 
problem of hum pickup does not appear 
to be as troublesome as with the Hanger 
system, but there is some susceptibility 
to tape disfiguration. When using the 
large NAB reels, the edge of the tape 
sometimes gets a crimp that tends to 
make the sync-signal area somewhat criti- 
cal, whereas it would not affect a full- 
track audio recording. In common with 
all special-head systems, the echelon- 
head method is plagued with tape defor- 
mation and excessive dirt problems, and 
a disadvantage to some users is the fact 




that each machine must have a special 
installation. Producers with a number of 
tape machines would rather take along a 
"black box" with any machine that is 
available. This brings us up to the all- 
electronic systems utilizing the mechani- 
cal and electro -mechanical parts already 
on the recorder. 

Pic-Sync System 

The most popular application of this 
method is the Fairchild Pie-Sync sys- 
tem. Here a 14,000-cps carrier signal is 
used, modulated at a GO-cps rate with 
an 80-per-cent- modulated envelope. This 



usually used to eliminate the 14,000 cps 
from the audio going into the record am- 
plifier before the sync-signal injection. 
This means another black box or even 
modification of the recorder. Recorders 
used only for voice frequencies generally 
do not need the filter and are able to 
make acceptable recordings without it. 
Many studio recorders use the 14,000-eps 
carrier system and merely bridge the re- 
corder at the output of the low-pass fil- 
ters which normally feed the photo- 
graphic recorders. The author chooses to 
eliminate the 14,000-eps carrier by reso- 
nant means in order to preserve the frc- 
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Fig. 5. Schematic of 30-cps sync generator. 



Fig. 4* 30-cps sync generator connected 
to an Ampex 601 > Note that the "black 
box" is gray in this instance. 



signal is injected into the record ampli- 
fier at almost any point but usually after 
the normal high-frequency tape pre- 
emphasis (sec Fig, 3). The manufacturer 
recommends using a level of from 32 to 
38 db below 100 per cent modulation of 
the tape. In practice most recordists use 
a level around - 20 VU, probably because 
they can then "see" it on the normal YU 
meter. 14 7 000 cps is certainly au audio 
frequency and can be beard, but because 
of the normal 6000- to SOOO-cps cutoff of 
photographic recording channels, it is 
not very objectionable even at the higher 
level. One problem here, as with all sys- 
tems where the syne is recorded along 
with the regular sound, is to keep any 
program material from affecting the sync 
signal. In practice some cymbal crashes 
and even some excessively sibilant voices 
do just this. For that problem a filter is 



quency response of the program up to, 
and beyond, 10,000 cps. In practice the 
carrier system works very well in the 
studio hut some recordists have appre- 
hensions about the sync generator mal- 
functioning in the field. Other disadvan- 
tages are : it is almost a necessity to re- 
cord at 15 ips for stability at the carrier 
frequency; when recording on one ma- 
chine and pJaying hack on another, both 
must be right on azimuth and the 14,000- 
cps signal must be accurate for complete 
compatibility. Some studios have vernier 
peaking controls to "search" for the 
maximum signal on incoming tapes to 
be transferred. Then, of course, it is well 
known what happens to frequencies over 
10,000 cps when dirt or deformed tape 
is encountered. 

We should perhaps pause a moment 
(Continued on page 8fi) 
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Perhaps two years from now the quality of this 
tape may be duplicated... perhaps never! 

^^^^^^^^^^^^^^ — a physically perfect 
tape ... a musically perfect sound. %\ I? :?' W$fe 
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designed just for those who demand the finest performance from today's 
advanced recorders. Unless you have the discerning ear and the exacting equipment which ordinary tapes 
can't satisfy, there is no reason for you to buy Golden Tone. 

A special magnetically-active FA-4 oxide formulation increases Golden Tone's high frequency output by 
25%. Its signal-to-noise ratio is 7 db better than other brands, to give your recordings the greatest dynamic 
range passible with a tape. Precision-slit Golden Tone is free of edge burrs and skew. These physical defects 
can be cruelly exposed by the narrower tracks in 4-track recording. Microscopic burrs prevent the tracks on 
the edge of the tape from making intimate head contact, resulting in loss of "highs." 

Skew, another hidden defect, produces cross-taik and loss of recording level. Golden Tone's oxide formulation 
and base are balanced to prevent cupping or curling, an effect wilch can also prevent tape to head intimacy. 
Golden Tone's oxide surface is Micropolished. Tnis patented 
Soundcraft process r emoves any surface irregularity, pre- 
vents drop-outs, protects high frequency response and 
minimizes head wear. 

From this physically perfect tape, comes musically perfect 
sound. Golden Tone costs more, but it is worth more, It is 
produced in small quantities with infinite care and rigid 
quality control. It is the world's finest tape for those who 
demand the ultimate in sound reproduction. Offered for the 
first time anywhere— a long play Golden Tone tape on 1 mil 
Mylar*, TENSILIZED by DuPont— will not stretch or break. 
Also on Vz mil "Mylar" and Wz mil Acetate Bases. 





HERMAN BURSTEIN * 



(Note: To facilitate a prompt reply, 
please end one a s t am p e d, se If- a d - 
drexxcd envelope with your question.) 



Splicing Problem 

1 am supervisor for a small studio for 
electronic music at a university. In our 
work we employ two Viking Super Pros. 
The production of electronic music in- 
volves much tape splicing. Our work has 
been hampered by splicing problems which 
1 have had difficulty solving. We use Scotch 
l.o-mil tape and splicing tape. Our editing 
is done on an RdiTall splicing block } and 
the splices appear to be very good. The 
problem is that u)hcn a splice meets and 
leaves the head groxtp, a temporary waver 
occurs in the program material. It appears 
that the leading edge of the splicing tape 
presents a resistance, hence a slight jar, as 
the pressure pad is met. Tapering the lead- 
ing edge of the felt has only produced a 
slight improvement. Would you have any 
suggestions to offer? 

A. Arc you applying the splicing tape so 
that it makes a 45-dcg. angle with the 
tape or is it at a 90 dog. angle? The 45-deg. 
angle would seem to be preferable; enabling 
the splicing tape to make gradual rather 
than immediately total contact with the 
pressure pads. Yon could try applying a 
tape lubricant, such as is available in a 
number of audio stores, to both the pressure 
pad and the spliced portion of the tape. 

In subsequent correspond an eo with this 
individual, it turned out that he also ob- 
tained an improvement by causing the tape 
to approach the heads at a more gradual 
angle. This would require installation of 
new tape guides. 

Mixers 

Q. Is it possible to purchase mixers that 
will handle a hi f/h -level (tuner) as well as 
low-level (mike) source? Can a high-level 
source be f^d into a mixer designed only 
for mikes? If J want to mix only two in- 
puts, what is the advantage of a mixer over 
a simple Y -adaptor? 

A. There are mixers designed to work 
with mikes alone, and others that will ac- 
comodate low-level sources on some inputs 
and high -level sources on other inputs. If 
you feed a high-level source such as a radio 
or piezoelectric pickup into a low-level in- 
put, there is danger of overloading the first 
stage, with consequent distortion. But if 
you first reduce the signal of the high-level 
souree so that it is of about the same order 
as a microphone signal — not over 20 milli- 
volts or so — and then feed it into the low- 
lercl input of the mLxer, you would be all 
right so far as distortion is concerned. On 
the other hand, you would be reducing the 
input signal in relation to the noise pro- 
duced by the first stage of the mixer. 
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The advantage of a mixer over a simple 
Y-adnptor is that you isolate the inputs, so 
that when you change the level of one input 
vou affect the level of the other inputs very 
little if at all 

Preamp A with Deck B 

Q. My question concerns the advisability 
of purchasing g tape pre amp by one manu- 
faelnrer for use with a tape deck (in- 
cluding heads) made by another. 1 am in- 
terested in a four -track, dual-speed system 
v/ith both record and playback features. I 
prefer the tape preamp made by Mann fae- 
lnrer "A," si nee it contains completely 
separate record and playback channels, en- 
abling monitoring of the recorded signal 
while recording. Also, this preamp is avail- 
able in kit form. However, I believe Manu- 
facturer iC B" makes a better tape deck, at 
least from the mechanical viewpoint. The 
preamp has adjustable bias and erase cur- 
rents, eliminating one potential problem. 
However. I note from your articles on 
equalization that the tape head char act er- 
istics together with the preamp equaliza- 
tion circuits determine the over- all systrm 
rctp07\se. Therefore, I foresee the possi- 
bility of a mismatch here. Is this so much 
of a problem as to preclude the possibility 
of mitring these components? Would a com- 
parison of record and playback head gaps 
be enough to assure a similarity of tape 
heads, or are impedances and other factors 
crit icaU 

A. The following factors are involved in 
matching tape electronics to the heads so 
far as recording is concerned: 

1. Proper bias current. This should be 
the maximum amount that is consistent 
with preserving treble response to about 
15,000 eps at 7.5 ips and to about 8000- 
10,000 eps at 3.75 ips. Insufficient bias in- 
creases distortion. 

2. Proper erase current. Current should 
be enough to make the head erase effec- 
tively, but not so much as to over-heat the 
head, with consequent damage to the head 
and/or tape (if the tape is permitted to 
remain in prolonged stationary contact with 
the head) . 

3. Constant audio current through the 
record head at all audio frequeneies, apart 
from the effect of the record equalization 
circuits. The rising impedance of the record 
head as frequency goes up will attenuate 
the high frequencies, unless the head im- 
pedance is small compared with the resist- 
ance of the tube that drives the head plus 
other circuit impedances. (For this and 
other reasons, when separate record and 
playback heads are used, the record head 
is designed to have a low impedance). If 
the impedance of the record head is riAt 
low at all frequencies compared with the 
Sum of other circuit impedances, a "con- 
stant current" resistor is introduced be- 
tween the driving tube and the record head. 



The value or' this resistor depends upon the 
impedance of the record head. 

4. Proper audio current through the re- 
cord head. In home tape machines it is 
generally accepted that the maximum audio 
c u rren t going th ro ugl i the reco rd head 
should be that which produces 3 per cent 
distortion on the tape at frequencies in the 
range of 250 to 400 cps. For a given 
amount of signal voltage applied to the 
record head driver, the amount of current 
flowing through the record head and there- 
fore the amount of magnetic flux ultimately 
applied to the tape depends on the imped - 
tliwg of the record head. 

The following are considerations in play- 
back : 

1. Treble response. When playback heads 
used to have a gap of about 0.00025-iu.. 
there was a resulting treble loss of about 
4 to C db at 15,000 cps at 7.5 ips. Playback 
equalization was sometimes tailored to 
make up part or all of this loss. If the gap 
were appreciably wider than 0.00025-in., it 
was all the more likely that playback equal- 
ization included compensation for gap loss. 
However, now that playback heads gen- 
erally have gaps of about 0.000 1-in., treble 
loss due to gap width is minimal, and play- 
back equalization is not adjusted to com- 
pensate for this factor. In other words, you 
do not have to worry about matching the 
playback head to the tape amplifier so far 
as treble loss due to gap width is concerned. 
However, you still have to worry about 
treble loss due to excessive capacitance of 
the Cablu running from the head to the am- 
plifier. 

2. Doss response- At low frequencies the 
entire playback head and not merely its gap 
tends to respond to the magnetic flux em- 
anating from the tape. This depends upon 
the size and contour of the head and upon 
the angle and extent of tape wrap about 
the head. The effect often is to augment re- 
sponse at the very low end. This in turn re- 
d vices the amount of bass playback equaliza- 
tion that is required. Thus the playback 
equalization may have to be tailored to the 
specific head which is employed. 

All the foregoing factors havA to be 
considered in deciding whether to use the 
electronics made by one manufacturer with 
the tape deck of another manufacturer. 
Your decision will depend on whether you 
have the means of cheeking bias current 
and erase current, whether you are able 
to ascertain that the record level indicator 
provides a correct indication of maximum 
permissible recording level, whether you 
have reason to believe that the record elec- 
tronics arc compatible with the impedance 
of the record head, and whether you are 
able to adjust the playback equalization, 
if need be* in view of the bass character- 
istics of the playback head, 

"Slow Removal" 

Q. It # recommended that a demag- 
netizer be slowly removed from the heads 
or other metal parts to a point three feet 
away in order to achieve compl te demag- 
netization. I would like you to define "slow 
removal :j in terms of the 'number of 
seconds, or mimttes, that should be taken 
to move the demagnetizer three feet. 

A. I have uo idea as to the minimum time 
that will result in complete demagnetiza- 
tion. But I guess that if you allow 10 
seconds or more for the demagnetizer to 
travel the three feet you will be on the 
safe side. At least half of the time should 
bo spend covering the first foot. That is, 
the eloser the demagnetizer is to the head, 
the slower it should travel. 

{Continued on page SO) 
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What brings a recording studio into your living room? AMPEX Fine Line 1200. 



Ampex tape recorders are used by professional record- 
ing studios throughout the world. And now: the Fine Line 
1200 brings you an Ampex 4-track stereo recorder,-' 
player. For the home. The difference in 
performance standards? None. At 7^ ips F 
the Fine Line 1.200 has the same frequency 
response and low noise rating as Ampex 
professional models. There are three profes- 
sional heads on the 1200: one for record, 
one for playback, one for erase. And there's 




a professional tape guidance system to keep the tape 
in precise position over these heads. You J JI never have 
cross-talk. Just high fidelity sound. The Fine Line 1200 
offers the finest recording and playback of 
stereo sound in the home. See it at your Ampex 
dealer. It comes with the new "Four Star" 
one year warranty. From the only company 
providing recorders and tape for every ap 
plication: Ampex Corporation, 934 
Charter St., Redwood City, Calif. 



Ampex 
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A High-Quality Transistorized 
Stereo Preamplifier 



ERHARD ASCHINGER 



Complete design and construction information about a tran- 
sistorized stereo preamp designed to professional standards. 

PART ONE OF THREE PARTS 



It has loxg been the intention of the 
author to design and build a com- 
plete semi-professional stereo repro- 
ducing system for home use, meeting or 
exceeding the high -quality standards 
usually associated with professional 
equipment. Naturally, the entire system 
was to be fully transistorized, easily ex- 
pandable, and as versatile as possible in 
design. 

Though the project seemed to be a 
rather difficult task in the beginning, it 
was found to he surprisingly simple to 
design the required high-quality audio 
equipment — a certain minimum amount 
of care and consideration provided. 

As shown in Fig. 1 the different func- 
tions to be performed by the system have 
been divided among a number of sep- 
arate units (building-block technique). 
These units are constructed in rack- 
mounted, fully interchangeable chassis 
modules. 

Sc vera 1 p r ea m p 1 i n er-eq ua li ze r units 
are provided to produce uniform signal 
levels and frequency characteristics from 
s ter eo s ign a Is dc li ver c d fro m var i o us 
sources. Equalizers for reproduction 
from monophonic sources are included as 
well. Separate tuners are employed for 



AM and FM broadcast reception. The 
'stereo control center' unit combines a 
stereo source selector, bass and treble 
tone controls, a loudness contour control, 
and variable low-pass and high-pass 
niters. A special unit labeled "stereo 
converter'' includes a phase-switching 
circuit, a stereo -dim en si on control^ and 
a s ter co-ba lance control. This unit is 
followed by the master level control, the 
power amplifiers and the stereo speaker 
sy stems. While all low-level amplifiers 
arc powered by a common regulated 
power supply, the power amplifiers have 
a supply unit of their own. 

For maximum versatility the im- 
pedance level between amplifiers has 
heen set at 600 ohms per channel, un- 
balanced. The "standard signal level" 
between amplifiers for the average am- 
plitude of music program material is 
245 mv across COO ohms, that is -10 
dbin. The highest occurring peak values 
are about 10 db above this level, cor- 
responding to 0 dbm. 

All units of the system are fully 
tr ans is tori zed. Very s tr i n gent re q u ir e - 
ments have been put on the individual 
units as to frequency response, distor- 
tion, intevchannel balance, and uoine. 
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Fig. 1. Block diagram of complete stereo system 



In order to obtain optimum perform- 
ance characteristics, especially concern- 
ing the reproduction of pulses and tran- 
sients, no transformers and chokes have 
been employed in audio -frequency cir- 
cuits. 

The various problems arising from the 
above mentioned demands could only be 
solved by careful circuit design and, in 
some places, by rather complex cir- 
c u i ty. The p er f or m an ce eha r ac teris tic s 
finally achieved, however, prove the ef- 
fort worth while. This article will deal 
with the development of the stereo phono 
preamplifier and its supply voltage filter 
only. 

Functions of the Preamplifier 

To achieve maximum fidelity of sound 
reproduction the stereo cartridge em- 
ployed is of the high-quality, moving- 
magnet type (Audio Dynamics Corpora- 
tion ADC4), Since this is a velocity 
sensitive device it has a virtually flat 
output voltage versus frequency char- 
acteristic (at constant stylus velocity). 
For various reasons, which shall not be 
discussed in detail, a nonlinear record- 
ing velocity versus fregueney character- 
istic (at constant input voltage) is em- 
ployed in disc recording. To ensure flat 
over-all frequency response this record- 
ing characteristic has to be compensated 
for by a special unit in the reproducing 
.system. 

Thus the stereo preamplifier has to 
perform two different functions : First, 
it has to amplify to a suitable level the 
very small signal voltages delivered by 
the stereo cartridge; second, it has to 
provide the correct playback frequency 
response to compensate for the record- 
ing characteristic. 

Since the EI A A recording character- 
istic (corresponding to DIN 45547 in 
Germany) is standard in stereo disc re- 
cording, the equalizer was designed to 
feature the RIAA playback curve only. 
There is only one major recording com- 
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Any sound sounds thrillingly alive on Ampex recording 
tape. Into each reel goes the same engineering excel- 
lence that has made Ampex tape recorders the 
standard by which all others are judged. It offers 
greater dynamic range, superior high frequency 
overload characteristics. Even the packaging 
Is distinctive, in each box is the exclusive 
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Signature Binding to makeyourtape library look as good 
as it sounds. It comes in two types: premium-quality 
Ampex 500 series and popular- priced Ampex- 
Irish 300 series. At your tape dealer. From the 
only company that is providing recorders and 
tape for every application: Ampex Corporation, 
934 Charter Street Redwood City, California. 
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pany that uses its own non-standard 
recording characteristic, the Deutsche 
Grammophoii Gescllsehaf t. If desired, 
DGG playback equalization facilities 
may be added simply by switching in two 
additional circuit elements. 

Performance Specifications 

Each channel of the stereo preampli- 
fier-equalizer has to meet the following 
requirements : 

Input and Output Impedances. Since 
the lowest permissible load resistance of 
the ADC-1 stereo cartridge is 33,000 
ohms per channel, the input impedance 
of the preamplifier R 1} has to be equal to 
or greater than 33,000 ohms at all fre- 
quencies. The selected output resistance, 
R 0) is 600 ohms. 

Signal Level. The selected standard 
signal level between units for average 
music program material is 24.5 mv into 
a load resistance, B L , of G00 ohms, that 
is, -10 dbm. This level corresponds to 
a mean recorded velocity of 5.5 cm per 
sec in stereo disc recording. The highest 
signal amplitudes will be about 10 dh 
above standard signal level, resulting in 
a m axim u m sign a 1 1 c vel of 0 dbm , 
Thus, the preamplifier has to be capable 
of delivering an output voltage, u 0J of 
775 mv into a load, R L , of 600 (0 dbm). 

Voltage Gain. The output voltage of 
the ADC-1 cartridge, at f = 1000 cps 
and a stylus velocity of 5.5 em per see, 
&j is 7.0 mv (per channel), the cor- 
responding standard signal level re- 
quired at the output of the preamplifier, 
v 0} is 245 mv. 

At 1000 cps, this being the 0 db refer- 
ence point of the desired playback curve, 
the voltage gain of the preamplifier has 
to be 

«J 245x1 0-* 
1*1" 7.0x10-* ' 

or g v = 20 log 35 - 31 db. 

Frequency Response. The frequency 
response of the equalizer has to follow 
the RIAA playback curve with maximum 
tolerable deviations of -3 db at fre- 
quencies below 50 ops and ±1 db within 
the rest of the frequency range. The 
lower cutoff frequency of the amplifier, 
f M has heen fixed 10 cps. 

Distortion. For maximum signal level 
at the output (v 0 = 775 mv into R L = 600 
ohms; 0 dbm) the maximum permissible 
IM d is to r ti on figu re is 0.5 per tent. 
(50 cps and 5000 cps, 4:1); and har- 
monies 0.1 per cent max. at all fre- 
quencies. 

Noise. The signal-to-noise ratio has to 
be equal to or greater than the highest 
figure obtainable with similar units em- 
ploying vacuum tubes. Thus signal-to- 
noise ratio is 70 db minimum (referred 
to standard signal level) and correspond- 
ing output noise level is - SO dbm mini- 
mum. 
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Inter channel Balance, Channel Sep- 
aration. Since the quality of stereo re- 
production largely depends upon the 
two stereo channels being completely 
identical, frequency response, gain, and 
noise figures of the two channels have 
to be balanced to within ±1 db. Channel 
separation has to be in excess of 40 db. 

CIRCUIT DESIGN 

The preamplifier features two com- 
pletely identical, independent stereo 
channels. All the following considera- 
tions and calculations, however, apply to 
one channel only, unless otherwise speci- 
fied. 

The required voltage gain of 31 db at 
f = 1000 cps could easily be realized by 
a single transistor stage. However, to 
meet the additional requirements con- 
cerning frequency response, distortion, 
and impedance levels, a three-stage cir- 
cuit is needed. The different functions to 
be performed by the equalizer have been 
divided among the individual slaves. 
Stages one and two provide the re- 
quired voltage gain and frequency re- 
sponse, the first stage being designed for 
minimum noise. The third stage delivers 
the required output voltage across the 
specified output impedance into an ex- 
ternal load of GOO ohms. 

To obtain high voltage gain, all stages 
arc operated in common -em itter con- 
nection, although transistor eutofr! fre- 
quency is rather low in this configura- 
tion, High voltage-gain figures require 
large collector resistors, which, in turn, 
call for relatively high collector-supply 
voltages. For reasons of stability as well 
as for good low-frequency response all 
stages are directly coupled; enpacitive 
coupling is employed at the input and 
the output of the unit. Operating points 
arc stabilized against changes in tran- 
sistor parameters, supply voltage, and 
temperature. 

An audio-frequency feedback loop 
around the first two stages provides for 
high stability of performance character- 
istics, independent of transistor pa- 
rameter variations, low dis tort ion , 
proper impedance levels, as well as the 
r equ i r ed vo 1 1 a gc gai n , and f req ucn ey 
response. The type of feedback to be 
applied depends upon the desired effect 
on the input and output impedances of 
the two -stage amplifier. Whereas the in- 
put resistance of the first stage should 
he as high as possible to avoid loading 
of the stereo cartridge, the output re- 
sistance of stage two has to be made 
very low to ensure linear frequency re- 
sponse of stage three. Both conditions 
can be complied with by employing nega- 
tive voltage scries feedback. Since a 
passive linear-feedback network, in- 
capable of inverting phase, is to be 
used, the necessary 180-deg. phase shift 
is obtained by taking the feedback sig- 
nal from the collector of stage two and 



feeding it into the emitter lead of the 
first stage, in series with the input sig- 
nal. As will be seen later, this feedback 
loop offers a very elegant and simple 
way to realize the desired RIAA fre- 
quency response. 

The required voltage gain at 1000 cps 
being 31 db, the maximum gain is 51 db 
at less than 50 cps, according to the 
RIAA playback equalization. For rea- 
sons explained in detail later, the re- 
quired amount of feedback at this fre- 
quency is 9 db. Thus, the necessary volt- 
age gain of the amplifier without feed- 
back is 60 db "at all frequencies," that 
is, with a frequency response as flat as 
possible over a frequency range as wide 
as possible. This condition is not too 
stringent since the over-all frequency 
response of the equalizer will be de- 
termined mainly by the feedback net- 
work. 

The required over-all voltage gain can 
be divided among the three stages in 
quite a number of ways. The solution 
selected by the author for his own unit 
is only one of them, a highly suitable 
one, however. Since stage three is not in- 
cluded in the feedback loop, flat fre- 
quency response and low distortion have 
to be obtained by very strong local feed- 
back. The voltage gain of this stage, 
therefore, is only slightly above unity, 
it is made variable within a very small 
range to allow exact adjustment of over- 
all gain of the equalizer. Stage one is 
designed for low noise, its voltage gain 
has to be rather high to avoid seeond- 
stngc noise problems. The selected volt- 
age gain figures are g»j = 33 db, g vIt * 23 
db, g v uj = 4 db, and # T> lof - 60 db. 

The exact, gain figure of each stage is 
obtained by applying a suitable amount 
of local feedback by moans of an unby- 
passed emitter resistor. This feedback 
also provides for good frequency re- 
sponse and low distortion of the individ- 
ual stage. 

The preamplifier is powered by a 
regulated power supply delivering 27 
volts d.c. ± 0.5 per cent. The different col- 
lector supply voltages required by the 
individual stages arc obtained from a 
special transistorized ripple-filter section. 

SELECTION OF COMPONENTS 

In the design of high-quality equip- 
ment it is mandatory to employ top qual- 
ity components only, regardless of price. 
However, by judicious selection of com- 
ponents and appropriate circuit design, 
it is possible to keep the costs within 
reasonable limits without sacrificing 
quality. 

Stereo Cartridge 

The selection of a suitable stereo car- 
tridge is of great importance if it has to 
drive a transistor input stage. Needless 
to say, only high-quality cartridges 
(Continued on page 37) 
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{from page 32) 
should be considered, having- excellent 
specifications for frequency response, 
distortion, channel separation, compli- 
ance, and low dynamic mass. These con- 
siderations usually limit the choice to 
cartridges of the moving-magnet or mov- 
ing-coil types. Since a common-emitter 
stage shows a distinct minimum of seiui- 
condueter noise at a generator resistance 
of about 800 to 1000 ohms (as illustrated 
in Fig. 2), the internal d.c. resistance of 
the stereo cartridge should be in that 
order to obtain maximum signal-to-noise 
ratio. This significant condition further 
narrows down the choice. From the re- 
maining limited number of appropriate 
cartridges, the author selected the Audio 
Dynamics Corporation ADC-1 stereo car- 
tridge as previously noted. 

The electrical specifications of the 
ADC-1 cartridge are (per channel) : 

D.c. resistance 500 ohms 

Inductance 400 mh 

Output voltage at 1000-cps 7.0 mv at a 
Stylus veloeity of 5.5 cm/sec 

Lowest permissible 

load resistance 33,000 ohms 

To achieve optimum performance, the 
preamplifier has been designed especially 
for operation in conjunction with the 
ADC-1 cartridge. However, if a different 
type of cartridge is used, the same con- 
siderations and calculations can be made 
using the respective new values. 

Transistors 

All transistors employed are of pup 
germanium-alloy type units. The very 
small input signal from the stereo car- 
tridge requires the use of low-noise tran- 
sistors in the first two stages, a large- 
signal transistor is used in the third 
stage. The transistors should have a 
common-emitter cutoff frequency, f ac> 
equal to or greater than 15,000 cps and 



a common-emitter current transfer ratio, 
3 equal to or greater than 50. 

Noise Considerations. Noise generated 
m a transistor amplifier normally con- 
sists of hum introduced by inadequate 
filtering of the collector supply voltage, 
thermal noise generated in ohmie resist- 
ances, transistor noise. 

In the following, hum shall be con- 
sidered completely absent since it is 
rather easy to obtain a collector supply 
voltage sufficiently free from a.c. ripple. 

Thermal noise in resistors cannot be 
avoided, in our case it is insignificant, 
however, unless extremely "noisy" resist- 
ors are used. 

At low frequencies transistor noise es- 
sentially consists of semiconductor noise, 
following the "1/f law." With low-noise 
transistors it is a major factor only up to 
about 1000 cps. The noise figure of a 
transistor is at its minimum in the mid- 
frequency range where it is determined 
by thermal noise due to the base resist- 
ance and by shot noise. In the high -fre- 
quency range the noise figure is deteri- 
orated by loss of gain and transit-time 
effects. Since the ffclAA playback curve 
requires a bass boost of 6 db per octave 
from 500 cps down to 50 cps and a treble 
rolloff starting at 2120 cps, semiconduc- 
tor noise becomes the only significant 
factor. 

To achieve predictable results, the 
maximum permissible noise figures of 
first and second stage transistors shall 
be calculated in advance. 

First-sfage noise. 

The voltage gain of the entire pream- 
plifier at 1000 eps is 31 db. According to 
the RIAA playback curve the voltage 
gain assumes its maximum value of 51 
db at less than 50 cps. For a maximum 
permissible output noise level of - SO 
dbm the maximum permissible equivalent 
input noise signal level, therefore, is 
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-131 dbra, corresponding to an input 
noise voltage, v N( ma3! of 0.213 py> 

The noise figure of a transistor is de- 
fined as the ratio of the total noise power 
at the output of the amplifier to the noise 
power which is due to the thermal noise 
in the source resistant. Referred to the 

input, this gives P = -~, 

The thermal noise generated in the 
source resistance, B, G) is - 4kT A fU Q 

where k is the Boltzmann constant, 

T the absolute temperature, 
B G the source resistance, and 
A/ the noise bandwidth. 

Because of the shapo of the RIAA 
playback curve only the frequency range 
up to about 1000 cps needs to be con- 
sidered. 

The maximum permissible noise figure 
of the input stage transistor is thus 



4kT&fR G 

With fa ma ^ 0.213 xlO-*v 

/i = 1.380 xl0-* 3 w-sec/°C 
T = 29S°K (* = 25°C) 
A/ = 1000 cps 

and Rq = 500 ohms (ADC-1 cartridge) 
we have 

0.213 2 x IP- 1 * 

Fl maJ> * 4 x 1.380 x 10~ 23 x 2Q8 xlOOO x 500 
m 5.52 or 10 log 5.52 ~ 7.42 db. 



Second-stage noise. 

In order to prevent the high first-stage 
signal-to-noise ratio from being de- 
teriorated by noise generated in the sec- 
ond stage, the signal-to-noise ratio of 
the second stage has to be higher than 
that of the first stage. It has been found 
that a difference of about 6 db is a suit- 
able and safe value. The permissible 
maximum noise output level due to sec- 
ond-stage noise will then be - 86 db. The 
maximum voltage gain of stages two and 
three, occurring at less than 50 cps, is 27 
db, the maximum permissible noise level 
at the input of the second stage will thus 
be - 113 dbm, corresponding to an input 
noise voltage of 1.73 ^.v> 

The maximum second-stage noise fig- 
ure is, therefore, given by 

■rn v m IT max 



4kTAfR a 



R G is formed by the output resistance of 
stage one. With R Q = li oI = 21,500 ohms 
and / = 1000 eps we may write 



F 



17 mnx " 



1.73 2 xl0- |a 



Fig. 2. Noise characteristics of the RCA 2N175. 



4 x 1. 380 x 10- 23 x 298 x 1000 x 21.5 x 10 3 

and Fjj mc3> «■ 10 log 8.46 ~ 9.27 db. 

(Con tinned on page ST) 
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AUDIO DYNAMICS CORPORATION 



Introduces 

Three 
Remarkable 

New 
Loudspeaker 
Systems 



ADC 14. ADC-16. ADC-18* From now on, three 
names that must be reckoned with when high fidelity 
loudspeakers are the subject* 

The engineering assignment was as simple as the engineering 
was difficult: "Create Audio Dynamics loudspeaker systems that 
will satisfy the most finicky audio engineer, the most discriminat- 
ing lover of music, the most tasteful housewife.*' 

Now, after years of painstaking development, Audio Dynamics 
Corporation — creators of the unexcelled ADC stereophonic 
phonograph cartridges — feels that its speakers have met those 
criteria. 

Revolutionary Audio Engineering 

AH three of these loudspeaker systems feature a revolutionary 
rectangular woofer, developed especially for ADC by the British 
Engineer, Raymond Cooke of KEF Electronics. 

High frequencies are handled by a unit of advanced design. A 
1V£" air stiffened mylar diaphragm is driven from a V/i" voice 
coil. The small size of the radiating surface gives very wide dis- 
persion, while the low mass and high Mux density insure remark- 
able transient response. 

Exceptional High Fidelity 

No hyperbole could possibly do justice to the sound repro- 
duction characteristics of these loudspeakers. Lack of cone 
breakup and doppler distortion and the very low and highly 
damped fundamental resonance combine to provide the "trans- 
parent/* effortless, bass associated with a live performance. 

33 



Treble response is smooth and has very fine dispersion. The execj^ 
lent response to transients gives startingly faithful reproduction 
of the attack and decay characteristics of the various instruments. 

As with other ADC products these systems remove yet another 
veil between the listener and the music. 

Stunning Cabinetry 

The enclosure forms an integral part of the over-all speaker dc- 
sien, 

Peter Quay Yang, the noted designer, was commissioned to 
create cabinetry to conform to ADCs strict engineering require- 
ments and yet be attractive at the same time. 

The results; shimmering walnut cabinetry that will be a point 
of attraction in any home. The ADC-1'4 cabinet measures 25" x 
\VA"x \2W ; the ADC-16, 21W x XT x M%* ;theADC-18, 
40" x 17" x \2W . We know of no more handsome high fidelity 
speakers than these ADCV 

The speakers are not inexpensive. The ADC- 14 retails for 
$175. The ADC-16 retails for $220. The ADC-18, the largest in 
the group, retails for $250. 

These remarkable loudspeakers are now in stock at leading 
high fidelity stores. We invite you to look at them, listen to them 
— and decide for yourself if what we claim is true. 




AUDIO DYNAMICS CORPORATION 

PFchett Oistrict Road. New MilforO, Connecticut 
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FRONT VIEW 



SIDE VIEW 



The rigid rectangular woofer diaphragm 16" x 12" in 

models ADC 16 & ADC 18 (a slightly smaller woofer is used in 
the ADC 14) is molded from feather light expanded plastic and 
is surfaced with aluminum. It has a radiating area twice that of 
a 12" woofer, resulting in very efficient coupling to the air. The 
rigidity of the diaphragm enables it to act as a perfect piston 
throughout its range. There is no cone breakup. An exclusive 
high compliance double surround of molded cambric cloth is 
used to terminate the outer edge. The construction gives positive 
centering combined with the renowned damping properties of a 
cloth surround. The 9 lb. ceramic magnet assembly provides a 
high flux density and by careful equalization of leakage fields 
extreme flux linearity is achieved. 

Engineering Specifications 

Frequency Response ADC-18 20-20,000 c.p.s. 

Frequency Response ADC-16 30-20,000 cp.s. 

Frequency Response ADC-14 38-20,000 c.p-s. 

BASS UNIT MAGNET STRUCTURE 

Flux Density 12,700 Oersteds 

Total Flux 165,000 Maxwells 

TREBLE UNIT MAGNET STRUCTURE 

Flux density 15,000 Oersteds 

Total Flux 53,500 Maxwells 

impedance Due to unusually smooth 

impedance curve these units will operate with any ampli- 
fier impedance from 8 to 16 ohms. 

Power Requirements Due to their 

relatively high efficiency these speakers will perform under 
domestic listening conditions using an amplifier rated as 
low as lO watts. They may, however, be used quite safely 
with amplifiers rated up to 65 watts, R.M-S. 
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A Transistorized 200-Watt 
Stereo Amplifier 



72 db negative feedback around a 4-transistor d.c.-coupled output 
stage reduces harmonic distortion to hundredths of 1 per cent. 



RICHARD S. BURWEN 1 



ACHIEVING REALLY LOW DISTOUTION ill 
transistor power amplifiers; takes a 
lot more negative feedback than the 
usual 15 or 20 db. The two-channel 
power amplifier shown in Fig. 1, 2, and 
3 (developed for Lafayette Radio Elec- 
tronics Corp.) incorporates 72 db of 
feedback in a loop around five stages 
to achieve total harmonic distortion in 
the low hundredths of 1 per cent. This 
extremely high feedback is made pos- 
sible by the use of an all d.c.-eouplcd cir- 
cuit to eliminate phase shift caused by 
in ter stage transf o r mer s . T h e am plific r 
uses a novel single-ended push-pull 
elass-B output stage containing four 
power transistors for each channel. Each 
output stoge delivers 100 watts of music 
power or 80 watts of continuous sine 
wave power to a 4-ohm load or 50 watts 
continuous sine wave to an 8-ohm load. 
Heat sink area, however, is provided 
only for the intermittent duty operation 
required in reproducing music. 




Fig. 2. Rear view of amplifier showing ihe plug-in circuit board. 



* Consulting Electronics Engineer, Id 
Scotland Road, Lexington 73, Massachu- 
setts. 



Due to the elimination of coupling 
capacitors and transformers the ampli- 




Fig. ]i Transistorized 200-watt stereo power amplifier {Lafayette Model LA-280). 



fier can be overloaded occasionally with- 
out noticeable distortion. Above the over- 
load ])oinfc it clips cleanly and, since it re- 
covers almost instantly, in contrast with 
vacuum tube amplifiers, subsequent sig- 
nals below the overload point pass un- 
distorted. Because of its excellent over- 
load characteristics the amplifier is de- 
signed with an unusually high voltage 
gain of 40 db so that it can be operated 
at higher average output levels. 

Noise is -90 db even with the high 
gain, and the frequency response ex- 
tends to 100,000 cps. The input circuit 
contains two inputs: a 0.2-volt 25,000- 
ohm input for transistor preamplifiers 
and a 1.5-volt 175,000-ohm input for 
vacuum tube preamplifiers. 

One unusual feature of this amplifier- 
is that it "likes" electrostatic speaker 
loads. Instead of causing oscillation, a ca- 
pacitive load at the electrostatic speaker 
output terminals actually makes the am- 
plifier more stable. This high stability is 
made possible by the use of an isolation 
network with separate electrostatic 
speaker output terminals which iso- 
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Hear here. 



Hear the astonishing new sound . . . 
the clean, rich, surrounding sound . . . 
the pure, simple, ear-catching sound 
. . . of Pilot. Hear it reproduced with 
all the dimension and depth that 
characterize the very best in modern 
stereophonic high fidelity. 

Hear your favorite music with the 
30-watt 602MA FM Stereo Receiver, 
which includes Pilot's unique Multi- 
plex circuit [better than 30 db sepa- 
ration^ automatic FM Stereo indica- 
tor; record changer, turntable, tape 
transport and recorder connections; 



and complete control versatility, in- 
cluding rumble and scratch filters- 
only 249.50 with cover. (The 602SA, 
with added AM, is just 299.50.) 

Hear your music favorites with the 
60-watt 654MA FM Stereo Receiver 
[top-rated by HiFi/Steheo Review), 
including FM Multiplex, automatic 
FM Stereo indicator light and 14 con- 
trols... for only 329.50 with cover. 

Hear your favorite broadcasts with 
the 285 FM Multiplex^AM Tuner, 
only 159.50 , , , combined with the 60- 
watt 246 Integrated Stereo Amplifier, 



top-rated by an independent con- 
sumers' laboratory — with 12 stereo 
inputs and 14 controls, 199.50. 

Whichever Pilot component you 
happen to select, you're assured of 
a quality instrument that is second- 
to-none. And you're also assured of 
incomparable sound enjoyment that 
must be heard to bebelieved. Where? 
At your Pilot dealer, of course. 

Pilot offers you a wide range of 
stereophonic components as well as 
a variety of three-way speaker sys- 
tems. For complete literature, write: 



PILOT RADIO CORPORATION, 37-44 36TH STREET, LONG ISLAND CITY 1, N. Y. 
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Fig. 3. Bottom view of chassis. 



lates the load capacitance from the main 
feedback loop. Any value of load capaci- 
tance can be connected across these 
terminals without causing appreciable 
ringing. 

The amplifier is ruggedly constructed 
and the main etched circuit huard 
mounted vertically on top of the chassis 
plugs in for easy maintenance. 

Output Stage 

Since the output stage, Fig. 4, is de- 
coupled to the speaker, it requires sepa- 
rate 4- 35 -volt and - 35 -volt unregulated 
power supplies. Each supply has a pair 
of 25 -amp silieon rectifiers feeding a 
5000-/if output capacitor* Hum and 
modulation caused by these supplies are 
eliminated by the extremely large nega- 
tive feedback. 

Figure 5 shows a simplified schematic 
of tbe output stage in which transistors 
Q s and Q € in the left channel are re- 
placed by a single transistor Q A , and 
transistors Q 7 and Q a are replaced by 
Q B . The drive signal appears between the 
base and emitter of Q A . When Q A con- 
ducts heavily it effectively connects the 
load through CRj, across tbe + 35 -volt 
supply, thereby delivering a positive out- 
put approaching +35 volts. When Q A is 
driven towards cutoff, rectifier CR^ dis- 
connects its collector from the load R L 
and allows the eurrent through R A to 
"turn on" transistor ^.b- When Q B con- 
ducts heavily, the output across B L ap- 
proaches - 35 volts and none of the load 
current goes through Q A . This output 
circuit is not symmetrical, but it has the 
advantage that it does not require sniall- 
signal driver transistors to handle the 
70-volt peak-to-peak swing. It is almost 
impossible to bum out a driver transistor 
due to an overload on the output stage- 

Sine-wave distortion in this type of 
circuit is obviously very high because 
the gain during the negative half cycle 



is many times the gain during the posi- 
tive half cycle. When Q A drives the out- 
put positive it "sees" a load R L} and the 
current gain from the base of Q A to the 
output is that of transistor Q A . During 
the negative half cycle transistor Q A 
conducts current only through B A and 
drives transistor Q a as an emitter fol- 
lower. Therefore the current gain during 
the negative half cycle is nearly that of 
Q A and Q R multiplied. The output then 
looks something like a negative -going 
half-wave rectified sine wave. What 
makes this open-loop distortion tolerable 
is the tremendous amount of negative 
feedback. 

To see the effect on the over-all per- 
form a nee, tbe closed loop distortion ean 
bo easily computed using the basic 
equation for gain, G 3 with feedback in 
terms of the open -loop gain, A } and 
the feedback factor 3 : 

During the positive half cycle tbe open 
loop gain is 200,000, or 106 db, and 1 
is 0.01 corresponding to a 40-db closed- 
loop gain. Then the closed-loop gain is 
within 0.05 per cent of being exactly 
100 or 40 db. Even if the open-loop gain 
increased to infinity during the negative 
half cycle, the maximum change in 
closed-loop gain, G, would be 0.05 per 
cent since the gain approaches exactly 
100 as A increases to infinity. Thus 
with 66-db of feedback the negative 
half cycle is a maximum of 0.05 per cent 



larger than the positive half cycle. The 
distortion due to this waveshape looks 
like a full-wave rectified sine wave hav- 
ing a peak-to-peak value of only 0.012 
per cent. The predominating second har- 
monic component, as derived from a 
Fourier analysis, is only 0.0053 per cent. 
In practice the feedback does not in- 
crease to infinity during tbe negative half 
cycle, but only to about 96 db. 

Using this type of output stage causes 
the error signal inside the amplifier to 
be practically a half -wave rectified sine 
wave to produce a sinusoidal output. 
Yet the output distortion is very minute. 
When measuring the error signal, an 
ordinary a,e. vacuum tube voltmeter in- 
dicates about half the value it would on 
a full sine wave. The computed average 
feedback factor from error- and input- 
signal measurements is therefore 6 db 
higher than its value of 66 db during 
the positive half cycle, or 72 db. It ean 
be seen from this computation that it 
is the amount of feedback occurring dur- 
ing the low-gain half cycle that really 
counts in reducing distortion. 

Why start out with such high distor- 
tion when there are a number of more 
symmetrical circuits that can be used? 
Of numerous circuits tested this type 
of output stage produced gain and phase 
shift characteristics that made possible 
the greatest amount of stable feedback 
during the low-gain half cycle. The ad- 
vantage appears especially at the edge 
of overload where nearly all driver and 
output combinations have drastically in- 
creased high-frequency phase lag which 
tends to cause oscillation. 

The complete power stage, Fig. 4, uses 
four power transistors per 1 channel to 
provide nearly twice as much output 
voltage and power as the circuit shown 
in Fig. 5. In the complete stage the com- 
mon-emitter power transistor, Q s> drives 
an identical transistor, Q GJ through its 
emitter. The base voltage of Q s is fixed 
by means of resistive divider R ts> R £4 , 
and R 25 which divides the total voltage 
equally between Q s and Q g at maximum 
negative swing. Since Q 8 13 driven more 
or less as a common-base amplifier, its 
collector current is very close to that of 
Q s . Thus the combination of Q 5 and Q 6 
is able to drive twice the load impedance 
that could be driven by Q s alone. 

During negative half cycle, the col- 
lector signal from Q e drives Q 7 as an 
emitter follower through stab is tor C~R t 
in the same manner in which Q A directly 



Table I Summary 
of distortion meas- 
urement. 
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It took 300 years to make Athanasius Kircher's dream come true. 



Athanasius Kircher was a man of vision. Among his many 
accomplishments, this 17th Century scholar perfected the 
Aeolian Harp and invented a Tin Pan Alley dream— a compos- 
ing machine. But his outstanding achievement. . .the Kircher 
Broadcasting System shown above, actually called for out- 
sized cornucopias of sound built into walls. This system pio- 
neered principles in use today. 

The boldness, the vision of such a man, is truly epitomized 
today in the remarkable new instruments for high fidelity de- 
veloped by University. Jn University's modern sound labora- 
tories (what a treat they would be for Kircher) engineers de^ 
voted to the perfection of sound reproduction are creating 
extraordinary musical instruments. Consider the Classic Mark 
II. In according it top-notch rating, Julian Hirsch of Hirsch 
Houck Laboratories wrote: "In listening tests, it sounded very 
clean... there was an undercurrent of bass more often felt 
than heard that was completely lacking in some other quite 
good speaker systems that I compared to the Classic Mark II. 
Overall, the sound was beautifully balanced/' The low fre- 
quencies up to 150 cps are handled through a 15-inch high 
compliance woofer in the tuned ducted port. An 8-inch mid- 
range speaker covers from 150 to 3,000 cps, and above this, 
the superb Sphericon Super Tweeter takes over. Impeccable 
cabinetry, in oiled walnut 35"w x 28Vi"h x 17"d. $295. Hear 
it at your hi-fi dealer's or write for complete specifications and 
free Guide to Stereo High Fidelity, University Loudspeakers, 
Desk R-17A, 80 South Kensico Ave., White Plains, New York. 

\TiMivERsrrc7 

<M0 A OMsToa or Llng-Temca*Vouaht. inc 




The Classic Mark H. 



www.americanradiohistorv.com 




www.americanradiohistorv.com 




the 
speakers 
that 
were 
'listened 
into 
being" 
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A distinguished audio engineer, commenting on the 
new University bookshelf systems, has described them 
as speakers that were "listened into being." A percep- 
tive remark. It characterizes all University speakers, 
but has special relevance for our new compact systems. 

Bookshelf systems are naturally attractive where 
space is at a premium. Unfortunately, many of them 
use built-in compromises to imitate the robust quality 
of their big brothers. The result has often been a false, 
boomy bass, coupled with unnatural highs. The sound 
is flashy but it soon fatigues the ear. 

University engineers knew what to avoid in design- 
ing the Senior II and Companion II. It was not enough 
to create speakers that performed well on test instru- 
ments. They had to have the University sound... a 
natural, musical sound . ..sound that was "listened into 
being." Repeatedly, they were listened to and refined 
by engineers who combine technical knowledge with a 
profound understanding of music. You can hear the 
result for yourself — reproduction entirely free of color- 
ation or exaggerated effects. 



UnlvarsUy Engineers: <t to rj Victor Brunei*. OIK. of En-ginGerimfJ, John King, Earl MatsuOXa 



The Senior II and Companion II feature the exclusive Univer- 
sity RRL tuned dueled port enclosure which provides maximum 
output and undistortad bass with moderate-powered amplifiers. 
The Senior II (shown) has a 12" woofer, 3 ] A" mid-range and 
Sphericon Super Tweeter. Frequency response: 30-22,000 cps. 
Size: 25" x 15%" x 12 Vs" deep. Oiled Walnut finish— $99.50. 
Companion II— /0" woofer, 3" mid- 
range and new diaphragm- type 
tweeter. 35-18,000 cps. 24" x tf 1 /^' * 
IVA" deep. Oiled Walnut— $79.50. 
Write for free catalog. UNIVERSITY 
Loudspeakers, Desk No. R-ll, 80 



UNIVERSITY. 



So. Kensico Ave., White Plains, N.Y. a Division or Ling-Temco-voupTit, mc 
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Fig. 5. Simplified represenlatfon of out- 
put stage. 

drives Q B in Fig. 5. Rectifier CB, t per- 
forms the same function as in Fig. 5, 
disconnecting the collector of Q 6 from 
the load during negative outputs. Q 8 is 
an emitter follower which swings the 
collector of Q 7 so as to divide the total 
voltage at maximum positive swing 
equally between Q 7 and Q 8 . Its base 
input voltage is determined by the di- 
vider B% 7i B £Sf and B t9 . Capacitor C t5 is 
used to bootstrap the drive signals for 
both Q 7 and Q s so as to provide enough 
current drive at full negative output to 
saturate Q 7 and Q s . Similarly 0^ in- 
creases the current drive to a value suffi- 
cient to saturate Q 6 at full positive out- 
put. 

In spite of the high open -loop non- 
linearity previously discussed, it is still 
necessary to minimize crossover distor- 
tion. Otherwise the closed-loop distor- 
tion will increase with small signals and 
this is very undesirable. There must be 
no region where neither Q s nor Q 3 are 
contributing to the output. 

Normally the no-signal collector cur- 
rent through Q 3 and Q 6 is 450 ma. This 
current flows almost entirely through 
CB S and the divider B t7> B 2S} and B $0 , 
Similarly, at no signal, Q 7 and Q s con- 
duct 450 ma through B £St B 2Aj and B 2S . 
Thus, at no signal, all four transistors 
are biased into a region of high gain. 
Crossover distortion then is determined 
by the cm-rent through CR 4 at no signal 
since this rectifier conducts only when 
the output is driven positive. The no- 
signal current through CR k is deter- 
mined by the voltage drop across it which 
in turn is determined by the voltage 
across CB S less the basc-fco-einitter drop 
of Q 7 less about 5 mv dropped across 
B 6S . The actual 0.5 volts across &$ 4 at 
no signal produces a em-rent of about 
20 ma, an amount sufficient to reduce 
tho crossover distortion to a tolerable 
Jcvel. 

Since the current through a rectifier 
of this type increases about 9 times for 



every mv increase in forward voltage^ it 
tends to increase greatly with tempera- 
ture due to the -2,5-mv per degree 
Centigrade temperature coefficient of the 
base-to-emittcr diode in Q 7 , In addition 
there is a similar temperature coefficient 
in CR 0 but this is compensated by the 
temperature coefficient of CR S . The cur- 
rent is prevented from increasing too 
much at high junction temperatures by 
emitter degeneration across a 0.24-ohm 
resistor, R e $. 

Temperature stability of the power 
stage is maintained not only by this 
emitter degeneration, but also by the 
main feedback loop. Unity d.c feedback 
from the output to the input causes the 
average output voltage to remain at zero, 
i n d e p < md en t of drifts in th e o u tpu t 
stage and other stages of the amplifier. 

The output circuit as described so far 
works well at low frequencies, but gets 
into trouble at high frequencies due to 
the slow recovery time of rectifier CR>. 
As the output swings from positive to 
negative a transition must occur where 
Q s and Q s conduct very lightly, while 
Q r and Q 3 begin to conduct. Q 7 cannot 
conduct unless it becomes forward biased 
by the current through R^ 7 . Since CR, t 
aets as a very large capacitance it takes 
time for the forward conduction voltage 
across CB^ to decrease far enough to 
allow some of the current th rough GR $ 
to be diverted into the base of Q 7 . 

"With the square wave input, the out- 
put switches from negative to zero and 
then remains constant until CR i dis- 
cbarges, at which time Q 7 and Q s can 
start conducting, driving the output 
positive. This momentary step in the 
output lasts for 10 to 20 us and produces 
very poor results at high frequencies. 
To remedy this charge-storage problem, 
a 22 jji choke, L i} was added in parallel 
with resistor R 30 , During the time when 
Q s and Q 6 conduct, i ; stores enough 
energy to drive the base of Q 7 negative 
causing Q 7 and Q 8 to conduct rapidly. 
L i is released by the cutoff of Q s and Q s . 
This choke increases the power band- 
width of the amplifier by more than 3 
to 1, 

When using audio power transistors 
the only way to achieve full output 
above the P-eutoiT frequency, typically 
4000 cps, is to provide added drive in 
both the turn-on and cut-ofC directions 
over that needed at low frequencies. It is 
the maximum rate of swing available 
that limits the high-frequency power 
output. To aid in turning on Q 5 quickly, 
high base current is supplied by a Io- 
wa tt silicon driver transistor Q ir Its cur- 
rent capability is increased above 10,000 
cps by capacitor 0 9 connected across the 
collector-dissipation-limiting r e s i s t o t } 
E I7 . Transistor Q± can conduct up to 0.7 
amperes peak at high frequencies. 

Since Q A can only turn on Q s> sub- 
stantial back-bias current must be sup- 



plied to cut oil" Q s quickly. During the 
time Q 4 and Q 5 are conducting, energy 
is stored in r.f. choke L 2 and, when Q± 
cuts off, the discbarge of energy from L t 
helps to cut off Q 5 . The choke provides 
greater turn-off current than would be 
available if only the 10-ohm resistive 
component of L 2 in parallel with resis- 
tor R 1£ were used to back -bias Q 5 . Back- 
bias voltage is provided by the 1-volt 
drop across stabistor CB 2 due to the 
emitter current of Q s * 

Due to the heavy turn-on current 
available for Q it the output can swing 
from full negative to full positive in 
about 12 us, whereas a swing from full 
positive output to f nil negative can take 
as long as 30 /x s even with the help of 
and X v When there is no load connected, 
the output can swing very much faster 
in the positive direction than in the 
negative direction- An overshoot due to 
phase shift in the feedback loop can 
therefore be rapidly corrected if the 
overshoot is negative, but only can be 
corrected slowly if the overshoot is posi- 
tive. This effect tends to produce a posi- 
tive spike in the output, immediately 
upon recovery from an overload in the 
negative direction, when there is a high- 
impedance load. To reduce the amplitude 
of this spike a nonlinear network, L, J} 
R 6i , R 65J CB IS , and 0 t # was added. The 
network provides negative feedback 
from the output to the base of Q s in 
proportion to the rate of swing in the 
positive direction, thus limiting the drive 
to Q s . Because of rectifier CR JS> the net- 
work has practically no effect when the 
output swings in the negative direction. 
This network therefore tends to equalize 
the rise and fall times of the output 
circuit. 

The tr a nsis tor s u se d in th e output 
stage arc hefty germanium alloy junc- 
tion types (Tung-Sol 2N19S2) having a 
maximum thermal resistance of 0»5-deg 
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Fig. 6. Tes1 circuit for determining safe 
operating area of power transistors. 
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The worlds smallest watch, $3000 — Courtesy of Vacheron & Constantln-LeCouUre Watches. Inc. 



Swiss precision 



makes 
the 
difference 








THO 




CRAFTSMANSHIP — unique in its precision — superla- 
tive in its design and style with more built in versatility, 
more conveniences and features than any other Turntable 
available today — on these the THORENS TD-124 has 
built its reputation. 

As with the SWISS watchmakers renowned throughout 
the world for their precision made parts, some almost 
microscopic in size, all to microscopic tolerances. No one 
surpasses the SWISS in precision manufacturing. 

No one has surpassed the precision crafted THORENS 




Thorens TD-121 — $85 net 

... an unexcelled Swiss- 
precision Thorens for those 
vequivlrjtf tpsa only 

(convertible to other 
speeds). There's a Thorens 
model to lit every purse 
and turntable application. 



MODEL TD-124 TRANSCRIPTION TURNTABLE 

Turntables either, A mere glance beneath the table tells 
you why; machined parts, precision balanced, polished to 
mirrorlike finishes — no mere metal stamping these! The 
drive system offers you the finest features of belt plus idler 
drive, plus a 10 pound table, machine balanced — no holes 
or slugs are ever used to balance this table 1 

We invite you to visit a f ranchised dealer. See the TD-124 
and all the family of fine Thorens Turntables ... then 
make a one minute comparison test with any other turn- 
table (that's all you'll need) or write us direct. 

Guaranteed for One Full Year. 

THORENS TD-1 24 - $1 1 0 net BASES from $1 0 to $35 

THORENS DIVISION 

ELPA MARKETING INDUSTRIES, Inc. 

New Hyde Park, N. Y. 

In Canada: Tri-Tel Associates Ltd., Willowdale, Ont. 
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Centigrade per watt from junction to 
case. The type rtnrl size of transistor re- 
quired is determined not so much by the 
requirement to deliver sine wave power 
to a resistive load, but by the require- 
ment to handle extremely high energy 
pulses when delivering- square waves to 
an inductive load. Consider what hap- 
pens when the amplifier is required to 
deliver a step in output from full nega- 
tive to full positive swing to a 4-ohm 
speaker system. Such a condition might 
occur when switching" inputs in a pre- 
amplifier control unit or when tuning- in 
an FM station. 

Assume the speaker system is fairly 
efficient and has a bass resonant fre- 
quency of 60 cps. At low frequencies the 
electrical equivalent circuit is the d.c. 
resistance of the voice coil, typically 3 
ohms, in series with a parallel resonant 
circuit tuned to 60 cps. At very low fre- 
quencies the inductive component of the 
resonant circuit is most significant and 
might amount to 22 mh. Just before 
switching, the amplifier could he deliv- 
ering -30 volts at -10 amperes to the 
voice coil. Right after switching the 
inductive component of the load tends to 
keep the current in the same direction 
while the output is now 4- 30 volts. Since 
the current is in the wrong direction, it 
is not transistors Q 5 and Q 6 that conduct 
but rather transistors Q 7 and Q 3} which 
have about 65 volts across them at this 
moment. Thus the combination of Q 7 
and Q 8 is momentarily required to dissi- 
pate 650 watts! 

The total energy dissipated in the 
transistors is that due to the first half 
of an exponential change in current 
from -10 amps to -i-10 amps, in other 
words that due to the change from -10 
amperes to zero. The voltage during this 
interval is a constant 65 volts. Since the 
time constant L/R is 7.3 milliseconds, 
there will be an average current of 
slightly less than 5 amperes for 5.1 milli- 
seconds producing a total energy of l.G 
watt-seconds. When the damping and ca- 
pacitative components of the speaker 
impedance are taken into account, the 
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energy fed back to the transistors is re- 
duced some what , but 1.6 watt-seconds 
represents a good value for design pur- 
poses. Variations in the current gains of 
transistors Q ? and Q s , and tolerances in 
the divider R ?7 , R £S , and B S9 may cause 
a somewhat unequal distribution of this 
power between Q 7 and Q g . Either of 
these transistors might be required :o 
dissipate as much as 430 watts peak with 
a total energy of 1.1 watt-seconds. This 
tremendous amount of power requires 
the use of the largest available junctions 
with appropriately large thermal capac- 
ity so that they can absorb this energy 
without burning out. 

Low-thennal-eapacity transistors such 
as the new high-frequency diffused ger- 
manium types will burn out instantly 
under such conditions. The diffused -base 
germanium transistors made by several 
manufacturers were tried first before re- 
sorting to low -cutoff-frequency audio 
typos. It was found that the diffused- 
bnse transistors would go into thermal 
runaway or s c c on da ry break d o w n a ( 
steady-state dissipation levels well below 
their dissipation ratings when the eol- 
lector-to-emitter voltage was over 30 
volts. This indicated that these transis- 
tors were suitable only for relatively low 
power amplifiers and could not be used 
for anything like 100 watts per channel. 

To assure the ability of every transis- 
tor to handle the 430 -watt surges of 
power possible in this amplifier, a safe- 
operating-area test should he conducted. 
The test setup is shown in Fig. 6. In this 
test a capacitor- discbarge sweeps the 
collector current exponentially from 10 
amperes to zero while maintaining a 
constant eollector-to-base voltage of 42 
volts. The energy discharged into the 
transistor is 1.6 watt-seconds, or about 
1.5 times the maximum that can occur 
when used in the amplifier. A transistor 
passes the test if its curve of base culn 
rent versus collector current, as observed 
on the oscilloscope, is continuously nega- 
tive, indicating the externally supplied 
turn-on base current always has control. 
Transistors failing the test frequently go 



into secondary breakdown and are de- 
stroyed. 

Operation with a 4-ohm load requires 
transistors with a d.c. -cur rent gain of 35 
at 10 amperes. Low-gain transistors have 
the effect of causing clipping at lower 
power output levels. With the transis- 
tors used, full output voltage can be de- 
livered to a 3-ohm load, a value which 
can occur at sonic frequencies using a 
speaker system rated at 4 ohms. 

Feedback System 

Since the amount of stable negative 
feedback that can be placed around the 
output stage at high frequencies in- 
creases with the gain bandwidth of the 
loop, r.f. transistors are used in all the 
early stages. Transistor Q 2 is a ger- 
manium pnp common-emitter stage d.e. 
coupled to the base of Q 2 . Diode CRj 
in the base circuit of Q Y helps maintain 
symmetrical clipping during severe over- 
loads by equalizing the positive and 
negative currents that ilow through the 
emitter bypass capacitor, C 1A . Transis- 
tor Q e is a common-emitter stage using 
a small silicon npn planar unit having a 
gain bandwidth of over 50 megacycles. 
This stage is d.c. coupled to an emitter 
follower, Q 3 , which uses the same type 
transistor. The driver transistor, Q L > an- 
other common-emitter stage, uses a 15- 
watt, 15 -megacycle gain-bandwidth sili- 
con unit. 

Feedback from the main speaker out- 
put terminal goes all the way back to 
the emitter of Q lt Without feedback, an 
input signal of only 50 jiv at input 3 \ 
will produce full output. With feedback 
the voltage gain is reduced to 100, or 
40 dh, requiring an input voltage of 0.2 
volts rms for a 20 -volt output. 

Stabilization of the feedback at low 
frequencies was no problem since the 
circuit is d.e. coupled. The emitter-by- 
pass capacitor, C 1Aj allows 100 per cent 
feedback at d.c. from the output to the 
emitter of Q T . Thus at d.c. the amplifier 
behaves as a five -stage emitter follower 
which has unity voltage gain and very 
high d.c. stability. The initial d.c. offset 
is only 0.3 volts out of a peak output 
of 28 volts and it does not change sig- 
nificantly with signal. Variations in d.c. 
offset with signal, which limit the power 
output under transient conditions, have 
been one of the chief causes of muddy 
quality in some transistor amplifiers de- 
signed in the past. 

Stabilizing the feedback at high fre- 
quencies proved to be extremely diffi- 
cult. The basic philosophy was to achieve 
the maximum possible feedback at fre- 
quencies up to 20,000 cps in order to 
attenuate adequately the second -har- 
monic of a 10-000-cps signal. Distortion 
components above audibility are un- 
important as long as no audio -frequency 
intermodulation components are associ- 
ated with them. In order to provide all 
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professional 
workhorses 



These AR-2a speakers have been serving as portable monitors for re- 
cording sessions since 1959. They have been shipped, carried in taxis, 
and stowed in car trunks. They have worked in studies, in concert halls, 
and, propped up on logs, in the Kentucky woods. They have presided over 
the recordings of a variety of artists — pianist Ann Schetn, bandleader 
Eddie Condon, fofk singer Theodore BikeL 




David Jones, the recording engineer who owns them, brought them in to 
AR for a preventive maintenance checkup. We made a few minor repairs, 
replaced the grille cloths, and took a picture of them. 

AR loudspeakers are often used in professional applications because of 
their natural musical quality, but they are primarily designed for use in 
the home. AR-2a's are $109 to $128, depending on finish; other models 
are priced from $89 to $225. A five-year guarantee covers the full cost 
of any repairs, including reimbursement of freight charges, 

A catalog and fist of AR dealers in your area are available on request. 

ACOUSTIC RESEARCH, INC*, 24 Thorndike St., Cambridge 41, Mass. 
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Fig. 8. Circuit for measuring distortion levels below the range of available instrumen- 
tation in a non-inverting amplifier with a voltage gain of 40 db. 



this feedback with the limitation of 
audio transistors in the final stage it was 
advantageous to design a conditionally 
stable feedback loop. This means the 
phase shift around the loop can exceed 
180 deg. in the vieuiity of 70,000 cps 
while it is reduced to about 120 deg. in 
the region where the feedback becomes 
unity at 1.5 megacycles. The high phase 
shift at 70,000 cps occurs when the load 
is disconnected and the amplifier is 
driven to the edge of overload. When a 
load is connected the phase shift is 
reduced. 

To achieve the desired open-loop re- 
sponse curve, and at the same time han- 
dle wide variations in the load imped- 
ance including a pure resistive load, a 
pure capacitive load and an open cir- 
cuit, it was necessary to minimize the 
variations in frequency and phase re- 
sponse caused by changing the load. 
This was accomplished first by isolating 
capacitive loads from the output by 
means of a network R S1 , L 3 , and R S2 and 
providing a separate electrostatic speaker 
output from terminal 1 to ground termi- 
nal 2. Thus when a capacitive load is used 
the minimum load impedance the am- 
plifier sees above 150,000 cps is 10 ohms 
due to R S2 , in parallel with any resist- 
ance that happens to he connected be- 
tween main speaker terminal 3 and 
ground. 

The effect of variations in the load 
capacitance at the electrostatic speaker 
terminals was minimized by connecting 
a dummy load of 0.33 Mf across this out- 
put at all times. With this isolation net- 
work variations in load impedance above 
150,000 cps are held to about 3 to 1 
and no additional phase shift is caused 
by adding a capacitive load at the elec- 
trostatic speaker terminals. In fact con- 
necting a capacitive load actually re- 
duces the phase lag above the resonant 
frequency of the isolation network and 
Kelps the stability. 

Stabilization of the 66 to 96 db of 
feedback that occurs respectively during 



positive and negative outputs basically 
required increasing the phase shift and 
rate of rolloff between 20^000 cps and 
100,000 cps and decreasing both between 
100,000 cps and 3 mc. Phase lead be- 
tween 100,000 cps and 3 mc is provided 
by (7jj which shunts the feedback re- 
sistors, M ig and R, 20 . Capacitor G 10 was 
added to form a bridgcd-T network so 
as to provide flat closed-loop frequency 
response out to 100,000 cps. 

The high frequencies are rolled off: in- 
tern a 1 ly by nica n s of lo ca 1 high-f r e- 
quency feedback from the emitter of Q± 
through capacitor C a to the emitter of 
Q z . The feedback voltage is developed 
across au r.f. choke, L u in series with 
the emitter of Q 4 . Capacitors C I/t raid 
C i6 in the output stage also aid the sta- 
bility of the main feedback loop. At 
high frequencies they maintain a con- 
stant collector-to-base voltage across 
their respective transistors making the 
transistors behave like zener diodes. In 
the case of Q c , C u eliminates the phase 
shift which would otherwise occur at 
extremely high frequencies between the 
collector of Q s and the collector of Q a . 
All of these stabilizing networks in ad- 
dition to the previously mentioned effects 



of L 2 and produce an amplifier that 
is free from oscillations and ringing. 

Performance 

The developmental model was built 
with a set of high-gain power transistors 
in the left channel and a set of low-gain 
units in the right channel in order to 
compare the effect of transistor varia- 
tions on the distortion and power out- 
put. With a 4-ohm load the low-gain 
units had about 3 times as much low- 
frequency distortion because they could 
just barely be driven into saturation 
(less than 1 volt collector-to-emitter 
drop), whereas the high -gain units could 
be driven into saturation even with a 

3 - ohm load. Using an 8- ohm or higher 
load impedance, the low-gain transistors 
easily delivered the full available volt- 
age and their distortion was similar to 
the distortion produced by the high gain 
units. Table 1 is a summary of the dis- 
tortion measured with each channel op- 
erating alone, (sec page 42). 

The final amplifier uses selected high- 
gain 2N1982 transistors to achieve the 
low- distortion level of the left channel. 

The reason the distortion figures above 
are higher than the low-frequency theo- 
retical maximum of 0.0053 per cent 
peak-to-peak, arrived at earlier for a 

4- ohm load, is that the calculation did 
not take into account the reduction in 
feedback that occurs at high collector 
currents as the collector voltage ap- 
proaches saturation. Also there is some 
second harmonic distortion due to Q 1 
because tbe base and emitter are both 
swinging 0.2 volts rms and the collector 
current does not quite remain constant. 

The measurements above were made 
at output levels in the low-distortion 
region below clipping. When the maxi- 
mum power output at various frequen- 
cies and load resistances is considered 
in terms of the usual per cent total har- 
monic distortion, the output is higher as 
shown in Fig. 7. Since the power sup- 
plies are quite stiff, and the amplifier 
can deliver over 0.0 of the available 
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Fig. 9. Frequency response of left channel with an imput of (M voll and a load of 

4 ohms. 
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an accurate timepiece 



A clock or watch is undoubtedly more convenient for telling 
time. Yet, it is actually possible to keep accurate track of time 
with a hysteresis motor-driven Miracord turntable. 
The speed of a hysteresis-synchronous motor is precisely reg- 
ulated and timed by the frequency of the line current This 
speed is constant even with variations in line voltage and Joad. 

Consequently, a hysteresis motor-driven turn- 
table will rotate at the precise record speed, and 
maintain that speed regardless of voltage fluctu- 
ation, or the number of records on the platter. 

The Miracord 10H uses the famous Papst hys- 
teresis motor with the outside rotor. It's the 
same motor employed by the finest professional 
turntables and tape transports. The external 
rotor is a dynamically balanced mass. As it 
spins, it acts as a flywheel, further smoothing 
and evening out the motion of the turntable. 




MIRACORD 



You can see this flywheel effect with the turntable platter 
removed. After starting the motor by lifting the arm from its 
rest, you let it run for about 10 seconds. You then shut the 
power off; by replacing the arm. The rotor will continue to 
spin by the sheer momentum of its own mass for at least 
20 to 30 seconds- Most motors will stop in about 3 seconds. 

The Miracord is the only record playing instru- 
ment with hysteresis motor, dynamically bal- 
anced turntable and mass-balanced transcrip- 
tion arm which you can play manually, or as 
automatically as you please. The Miracord is 
also available with 4-pole induction motor — 
the Model 10, priced at $79.95. The Miracord 
10H with hysteresis motor is $99.50. Prices 
include arm> but are less cartridge and base- 

Make it a point to see the Miracord at your 
high fidelity dealer soon. For details, write to: 



BENJAMIN ELECTRONIC SOUND. INC 80 SWALM STREET WESTBURY. NEW YORK. SOLE U. S. DISTRIBUTOR FOR ELECTftOACUSTICtt RECORO PLAYfFffi COMPONENTS 
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supply voltage to the load, the power 
output capability of the amplifier is 
nearly that of a constant-voltage gen- 
erator. Its power output increases as the 
load impedance decreases. At 100 cps 
the maximum outp.it from either chan- 
nel measured with a 115- volt 60-cps line 
is 91 watts into 4 ohms, 5S watts into S 
ohms, and 31 watts into 16 ohms. 

A 10 per cent drop in the power sup- 
ply voltages is the main reason why the 
power delivered to a 4-ohm load is only 
3 times that delivered to a 16-ohm load 
instead of 4 times. When both channels 
operate simultaneously with 4- ohm loads 
there is a further drop of 10 per cent 
in the supply voltages which limits the 
output to 81 watts per channel or 162 
watts (continuous sinewave) total. Fig- 
ure 7 includes a curve of output versus 
frequency for the left channel when both 
channels are operating. 

It will be noted that the power output 
falls off drastically above 15,000 cps 
particularly with a 4-ohm load. This is 
due to the previously explained limita- 
tion in the switching time of the audio 
transistors used in the output stage. 
They simply cannot be made to swing 
any faster without wasting a lot more 
power to increase the drive current. 
Since the no-signal power input is al- 
ready 70 watts per channel, equally di- 
vided between the transistors and their 
base resistors, that is the limit. 

The reduction in power output above 
15,000 cps in no way detracts from the 
performance with musical signals. Cer- 
tain types of program material, such as 
scraping noises, have substantial energy 
content above 15,000 cps. However, 
practically all the material available 
today, on either tapes or records, has a 
maximum output at 20,000 eps which Is 
down at least 14 db from the mid-range 
level. This reduced energy content at 
high frequencies results from the nat- 
ural limitations of the musical instru- 
ments, the microphone, and studio 
acoustics. Also, the p re-emphasis used 
in recording limits the levels which can 
be inscribed on the record grooves or the 
tape. Thus it is sufficient if an 80-watt 
amplifier can deliver 3 watts at 20,000 
cps. Examples of program material re- 
quiring more power output at 20,000 
eps can be found, but are very rare. In 
any case the material can he reproduced 
without distortion at reduced levels. 
Where the power is really needed is at 
the extremely low end of the spectrum 
where the speaker system is inefficient, 
and this inefficiency is frequently com- 
pensated for by "turning up" the bass 
control Music of the organ and the bass 
drum require very high power output 
in the region of 30 to 100 eps when bass 
boost is used. 

Oscilloscope measurements with mon- 
ophonic musical input signals fed to 
both channels show that the clipping 
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level occurs iu the vicinity of 162 wttts 
total power output with 4-ohm loads. 
There is no clipping of the high fre- 
quencies at low levels due to the high- 
frequency power limitation. The music 
power output is no higher than the sine 
wave power output largely because the 
po we r-sup p ly voltage d ro p s ah out as 
much with musical signals as with sine 
wave signals. However, by the IHFM 
industry standard of measurement using 
unvarying supply voltages the amplifier 
produces over 200 watts of music power. 
Unless the power supply filter capacitor 
is much larger than is economically al- 
lowable in most amplifiers, the voltage 
will drop quickly whenever the program 
material has heavy bass content. There- 
fore, excepting the unlikelihood that the 
p r ogr am ma te r ia I lias practically no 
bass, the musical output is limited by 




Fig. 1 0. Squarewave outpu* al 1 0 y O00 cps. 



the sir.usoidal power handling capabil- 
ity rather than the peak power. 

The distortion in this amplifier is 
lower than the capabilities of commer- 
cially available distortion analyzers, 
therefore, it was necessary to devise a 
special test circuit to extend the range 
of the conventional measuring equip- 
ment. The test circuit shown in Fig. 8 
was designed especially for this ampli- 
fier and uses a signal cancellation tech- 
nique. The vacuum tube voltmeter or 
distortion analyzer shown is connected 
to measure the distortion and noise com- 
ponents remaining after subtracting one- 
half the amplifier output voltage from 
fifty times its input voltage. With an 
amplifier having a voltage gain of 100 
the fundamental and any harmonics 
from the audio oscillator are eoinpletely 
cancelled out provided the signals which 
are sub tr a c te d f r oi n one anoth er ar e 
subjected to the same gain and phase 
shift. Distortion and noise generated in 
the amplifier are not cancelled out, but 
read on the meter. The circuit includes 
adjustments for gain, low-frequency 
phase, and high-frequency phase. 

Either an a.c. millivoltmeter or a dis- 
tortion analyzer can be used for the dis- 
tortion indicator. The accuracy of the 
cancellation is much less critical when a 
filter-type distortion meter is used. 
Measurements using this technique can 
be made as low as 0.001 per cent. 

Measuring the other characteristics of 



the amplifier required no special equip- 
ment other than a switch and an attenu- 
ator to allow the use of the same a.c. 
vtvm to measure both the input and out- 
put vo 1 ta ge s wh en ch c eking th e f r e - 
quency response. The frequency response 
at the main speaker output, shown in 
Fig, 9 for the left channel, is flat within 
plus or minus 0.1 db from 15 cps to 
45,000 cps and down 3 db above 100,000 
cps. The internal impedance, which 
reaches a maximum of 0.04 ohms from 
10 cps to 20,000 cps, is so low that there 
is no measurable change in frequency 
response up to 20,000 cps whether the 
load is connected or not. The clean 
square-wave output accompanying this 
frequency response is shown in Fig. 10 
for 50 cps and 10,000 cps at 2 volts 
peak-to-peak output. 

In spite of the high sensitivity of 0.2 
volts rms input for 20 volts output the 
noise and hum are down 93 db corre- 
sponding to 4.5 microvolts referred to 
a shorted input. With both inputs open 
the increased source impedance for Qi 
raises the noise to - S3 db in the poorer 
channel Channel separation is 72 db at 
2000 cps where crosstalk is most objec- 
tionable and is at least 57 db from 15 
cps to 20,000 cps in both channels. 

Care of Transistor Amplifiers 

With the hi-fi industry just entering 
the era of transistorization a certain 
amount of education is required in the 
use of transistor amplifiers. While phys- 
ically more rugged than vacuum tube 
equipment, they cannot he subjected to 
the same electrical overloads that vac- 
unm tube equipment ean survive. Deal- 
ers will have to check the switching sys- 
tems in their display rooms to be sure 
the output terminals of a transistor am- 
plifier are never short circuited. A milli- 
second short circuit is all it takes to 
destroy a complete set of power tran- 
sistors in one channel 

Short-circuit protection, while fea- 
sible, does not appear to be economical 
yet since it requires considerable added 
circuitry. It is not a simple matter 
of adding a fuse in series with the out- 
put since what is needed is a dissipation 
Hmiter rather than a current limitor* 
At high output voltages the amplifier 
can safely deliver high currents, but at 
low output voltages it can deliver much 
less current without exceeding the dissi- 
pation limit of the power transistors. 
Furthermore at low frequencies it is the 
instantaneous dissipation that should be 
limited, while at high frequencies it is 
the average dissipation that should be 
limited* 

Sustained high-frequency signals must 
be avoided too. Just as sustained high- 
frequency signals can overheat the 
screen grids in a vacuum tube amplifier, 
they also can overheat the junctions in 
(Continued on page 88) 
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A Headphone Control Center 
For Monaural, Diotic, and 
Binaural Listening 

ROBERT J. LARSON" and 
JOHN M. EARGLE* 

A headphone control center incorporating the CBS-Bauer crossfeed network which effectively 
converts stereophonic information into binaural information appropriate for headphone listening. 



Concurrent wit ei THE imse in popu- 
larity of so-called stereo headphones, 
there has been a trend in the record- 
ing industry toward more and more sepa- 
ration between channels. Reminiscent as 
this is of the "ping-pong" era of stereo- 
phonic records, it still is being pointed 
to as a move forward in the art. Cer- 
tainly many of the techniques employed 
in this type of recording are advanced 
and sophisticated, but patently the rea- 
son for such "super" stereo is to give 
some notion of perspective when these 
records arc played on phonographs with 
stereo speakers a small distance apart so 
that conventional stereo is hardly dis- 
cernible from mono. 

Our purpose is not to evaluate record- 
ing to ehn iques bn t rath e r to ex am i ne 
means for making I he more extreme of 
these techniques compatible with head- 
phone listening. 

A circuit developed by Benjamin 

* Jensen Manufacturing Go., 6601 S. 
Laramie Ave., Chicago, 111. 



Fig. 2. Original 
Bauer cross -feed 
network. 
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Bauer of CBS Laboratories for convert- 
ing stereo information into binaural in- 
formation has previously been discussed 
in detail/ and only its barest exposition 
will be presented here. What we will dis- 
cuss in detail is how the "Bauer Cir- 

i Benjamin B. Bauer, "Stereophonic 
earphones and binaural loudspeakers," 
J.A.E.S., vol. 9, no. 2, pp. 148-151 j April, 
1961, 
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Fig. 1 . Relative response at ears of listener for sound source 45-deg. to left of 
listeners plane of symmetry, normalized to zero-deg* Incidence. (After Wiener.) 



cuit,"- as it is generally known, was in- 
corporated into a control center for head- 
phone listening and how the control cen- 
ter was designed, how it functions, and 
the effect of a variety of recorded ma- 
terial. 

The Problem and Solution 

The problem is clear: stereophonic re- 
cordings made with microphones spaced 
adequately for the reproduction of per- 
spective over loudspeakers do not give a 
proper perspective when reproduced over 
headphones. While the effect of such lis- 
tening may not be unpleasant, it in no 
way appvoxi mates natural binaural lis- 
tening. An obvious solution would be 
simply to i n t rod n ce cr o ss t a 1 k be t w ee i J 
the channels to whatever extent is neces- 
sary to destroy some of the gross separa- 
tion which is encountered. 3 A more so- 
phisticated solution is that offered by 
Bauer, and that is the introduction of 
crossfeed between the two phones which 
approaches the phase and magnitude dif- 



2 Licensed by Jensen Mfg. Co. from CBS 
Laboratories Division of Columbia Broad- 
casting System. 

3 One prominent record reviewer who is 
an avid headphone enthusiast suggests that 
90 per cent crossfeed between phones is not 
an excessive amount. 
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Fig. 3. Jensen 
"Space Perspec- 
tive headphone 
control center / 
Model CC-1. 



ferences between the ears resulting from 
the diffraction of sound around the head 
during normal listening. W& attempt, 
then is to provide the cars with binaural 
chics so that localization with headphones 
will approximate the natural localization 
process. 

A simple example will make the tech- 
nique clear: Assume that a stereo record- 
ing has a signal in channel A which docs 
not appear in channel B at all. When 
this recording is played over stereo loud- 
speakers the virtual source will be at 
speaker A, and the localization process 
will he normal in every respect. Now, if 
this recording is played for a listener 



wearing stereo headphones^ only one ear 
will hear the event, and the resulting 
Idealization will be unnatural. 

Bauer's solution to the problem is to 
introduce cross feed between the channels 
in such a way that the resultant phasois 
for an event in, say, the left channel will 
be equivalent to the phasors oil a sound 
source located 45 deg\ to the left of the 
listeners plane o£ symmetry. With the 
Bauer circuit the listener will actually 
sense the direction of exclusive events in 
either channel as either 45 deg. to the 
right or tn the left; without the circuit 
he is merely confused* 

Bauer's calculated crossfeed is based 
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Fig* 4 Schematic of Jensen CC-1 . 
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on head diffraction of Wiener' 1 shown in 
Fig. 1. The graphs show the level dif- 
ferenccs and time delay of sounds re- 
ceived at each ear for a source 45 de<>. to 
the left of the listener. The circuit used 
hy Bauer to approximate this diffraction 
is inven in Fig. 2. 

Because of circuit symmetry the cross- 
iced action is the same for both channels, 
;md all sounds in the recording regard- 
less of their mutual exclusion in the re- 
cording process, will appear with the 
Bauer eireuit as they would with stereo 
speakers located 45 deg. to either side 
of the listener's plane o£ symmetry. 

If a third microphone has been fed 
equally into both channels (a i airly col'- 
mon technique in stereo recording), then 
its virtual source will be on axis, the. 
same with the Bauer circuit as without 
since by symmetry there is no crossfeed 
when equal voltages are fed hy the 
sources. 

Another ease which should be men- 
tioned is the use o£ microphones whose 
pickup patterns overlap. "Where there is 
s i^n i (i ca n t signal m u tn a 1 i t y be t we e i i 
cho n n el 6 res u 1 1 i ng f roiu o v erla p p i ng 
pickup patterns, the resultant magnitude 
differences and time delays make a pre- 
cise phasov analysis difficult. But listen- 
ing tests bear out what is suspected — ■ 
that the virtual sources for these events 
always tend toward the center of the 
± 45 deg. allowable angle. 

Application of the Bauer Circuit 

The Bauer circuit principle lias been 
incorporated into a control center for 
stereo headphone listening (by Jensen 
under the name Space Perspective 5 and 
Model number CC-1). The control cen- 
ter is normally introduced into a high 
fidelity system following the power am- 
plifiers. One of its five controls feed* the 
incoming signals to either loudspeakers 
0 f p h oi ic s . The o the r a a if c ct only Die 
phones, providing left-only, right-only, 
stereo, and stereo -reverse operation, with 
or without Space Perspective, and. per- 
mit adjustment of balance and. over-all 
listening level. 

The con) mere ial control center is shown 
in FUj. S and its schematic in Fig, 4. It 
can be located in a chair-side position by 
the use of the proper length of cable. 
The multiplicity of controls allows com- 
plete flexibility in listening to all kinds 
of recorded material and in demonstra- 
ting the unit's salient feature, space per- 
spective. For example, either channel 
can be heard easily with or without cross- 
feed so that its effect can be clearly ob- 
served. 

(Cont-inin.'tf on page SO ) 



Fig. 5. Wiener diffraction data compared with transmission characteristics of CC-1. 



4 Francis M. "Wiener, "On the diffraction 
of n progressive sound wsivc by the human 
bead," J\ A. S. \$, pp. 143-146; 1947. 

' TM. Jon sea Mfjfi Co. 
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THIS MAN is not disturbing his wife while he listens to a stereo concert . . . and he's 
sitting out in the audience where he wants to be . . . not in the middle of the orchestra 
(where he'd be with ordinary headphone stereo). Right by his hand he can control 
volume; adjust left-right balance to suit the music source and the best hearing conditions 
for him; switch from mono to stereo, or stereo with SPACE-PERSPECTIVE*; individually 
select and/or reverse channels; switch speaker system. 'Phone jacks for rwo. All this in 
Jensen's new CCl Headphone Control Center with SPACE-PERSPECTIVE ... an attrac- 
tive, compact, versatile unit you can place anywhere . . . even hang on the wall. 

What makes the extra difference is SPACE-PERSPECTIVE . . the amazing headphone 
development which approximates more closely the sensation of listening to a stereo speaker 
system in a room. In ordinary headphone listening, left channel sound is confined to the 
left ear, and right channel sound to the right ear. In stereo speaker listening, sound from 
the left speaker reaches the left ear and also the right ear by means of the natural diffraction 
of sound waves around the head; and right speaker sound will reach the left ear in the same 
manner, thus resulting in what we all recognize as natural stereo sound in realistic perspec- 
tive. SPACE-PERSPECTIVE adds this diffraction, which is missing in ordinary headphone 
listening, by electrically cross-feeding sound from one channel to the other to simulate the 
passage of sound waves around the head. You are now "in front of the speakers'* via head- 
phones . not in the middle where the sounds are isolated to each ear. 

The CC-1 will operate with some other stereo headphones . , . but for best results the 
Jensen HS-1 'phones are recommended * . , the new professional stereo headphones which 
offer rhe most advanced features for top acoustical performance and comfort. The CC-1 
Control Center sells for $39>95 ... HS-1 Stereo Headphones for $24.95 . . . and a CFN-1 
SPACE-PERSPECTIVE network only, with input jack, for $19-50. Write for Brochure MH. 
Jensen Manufacturing Company, Division of The Muter Company, 6601 S. Laramie Ave., 
Chicago 38, Illinois. 

*TM» Licvnted hy CBS Lobar a\or mi DiviiJan, Columbia Br&adcotJina Sytiem, Inc. 




AUDIO 



NOVEMBER, 1962 



57 



www. 



LIGHT LISTENING 

{from page 8) 



Throe with its performance of Sleigh Ride 
Uiat som o son 1 o activit y h ecom ea n ot i cca bl c 
nil the outlying ends of the listening region. 
The rest of the record is satisfactory In 
stereo spread with Jixzu. Pizzicnto placing tlio 
violin? all thf: way to the left bonier. Ander- 
son's Syncopated Clock ha* ItB numerous 
1 1 o r< i logi en ] $o Li it <l effpc t s well sea 1 1 o re d for 
minimum effect and the? spoofing of some of 
the more pompous symphonic fare in 
jj/iv// Juke /*'>i' takes place within a largo 
-■nough nrehestrnl layout. If this release had 
noen given something like the conventional 
Pops miking, it would have been the final 
word on the subject of Lcroy Anderson. The 
I'-oston Pops hns always been the home base 
for his music from the time he flr«t attracted 
national attention as one of its arrangers and 
orchestra tors. As matters stand now, we have 
performances that should take care or these 
tuned indefinitely but I eannot avoid the con- 
clusion that the stereo is by no means the 
best that RCA can give us. 

Touchdown, U.S.A. 

Vanguard Tape VTC 1647 

In many eases today the tape version of an 
outstanding recording: (and some not so out- 
standing) appears several weeks after the 
disc version has hit the market. For some 
unknown reason. United Stereo Tapes never 
got around to issuing this exceptionally fine 
collection of foorball marches played by the 
University of Michigan Itnnd which Vanguard 
KecordS brought out on disc One year ago. 
Since flic demand for football songs doesn't 
nt'Cm to W a ravenous one out of season. UST 
derided to hold off the tape until this current 
autumn sent us hack to the nations stadia. 
K*>cord collectors are well aware by now that 
the University Of Michigan tnkos Hs bnml 
activities very seriously, 3H0 players in all 
are, to he found in the throe divisions of the 
enormous enterprise referred to as the "Uni- 
versity nf Michigan Hands." One division is 
the Marching Hand, busy at all home foot hall 
games and travelling with the team when h 
in varies enemy territ ory. Another group is 
the Varsity Hand which takes care of basket- 
hall games and other functions on campus. 
The band heard here is the University of 
Michigan -Symphony Band. This tfl the' top 
aggregation at the oldest of the *'liig Ten" 
universities It was the first major university 
hand to give extensive nation-wide concert 
tours. In the spring of 1(KH, the band gave 
SS concerts during a fiftem week tour of 
Eastern Km rope and the Middle East spon- 
sored by the U.S. Dept. of State as- part of 
the International Cultural Exchange Pro- 
gram, It was hardly surprising, therefore* 
that the hand's record of a year ago offered 
something quite special in the treatment of 
seventeen foot hall marches which included 
representation of each university in the "Big 
Ten. '* The present reel version is sure to de- 
light any tape fan carrying; around a pulse 
still capable Of being areeleraled. Already 
announced for release this fall are two more 
recordings hy (his outfit on the Vanguard 
label — "The University of Michigan Band on 
Tour" and "Sousa." They'll be worth watch- 
ing for. 



Anything Goes 

Epic FLS 15100 

Nearly thirty years after Hs first appear- 
ance on Broadway, Cole Porter's famous 
musical is now a New York off-Broad way 
attraction. In bringing "Anything Goes" to 
records, Epic gives us our first opportunity 
to hear rhiH brash favorite of the Thirties fn 
performance hy a enst tbot has actually 
faced an audience. The young players of the 
1 902 production can hardly he exneci ed to 
erase the memories that some of us still 
retain of the original star-studded cast that 
was headed by Ethel Merman, Victor Moore, 
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and William Oaxton. This album's cast faces 
less competition on records than it does 
back in /he annals of rhc theatre. For ninny 
y ea rx, we * ve had to be eo n te n t with t b e 
partial glimpse of the show that hod boon 
revealed to us on records in Mary Martin's 
widely admired mono a Ihuni— Columbia 
M4751. In that release r Miss Martin covered 
a surprisingly largo portion of the score in 
performances delivered with rhe assistance of 
nn orchestra and chorus under the direction 
of Lehman Engel. It is perhaps worthy of 
passing remark that this new K[>ic produc- 
tion covers only three more sontis from the 
score. 

Eileen Rodgers, last seen on Broadway in 
"FiorelhV nml "Tenderloin," is the star of 
the latest revival. Her singing style, although 
not as poised as Mary Martin's, does come 
closer to the burnished sound that Ethel 
Merman once brought to the familiar lyrics 
of You're ihQ Top, Blow, Gobriel, BE&ta, and 
/ Get a Kick Out of You. Mickey Deems, the 
comedy director for the current TV hit "Car 
n 4 , \V h e re Are You?" a p pea r «j in the ro le 
made famous by Vjetor Moore. As Public 
Enemy Xumhcr Deems has his major solo 
moment in lie Like the Jlluebird. The pro- 
ducers of this revival evidently felt the need 
for an added quota of Cole Porter tunes to 
holster their production, They have interpo- 
lated a fairly large total of six other tunes 
that appear in Porter shows that preceded 
and followed the initial Broadway appear- 
ance of "Anything Cops." Since the Epic 
release closely follows the stage production 
rhat has hern running in Greenwich Village, 
ii is something of a shock to encounter on 
board the "S.K. America" such other Porter 
diehards as 7i*a Delfyvely from /he IfioG show 
"lied, Hot and Pine," and Friendship from 
the inaO opus "Du harry Was a Lady." The 
sound of the small orchestra under the direc- 
tion of Julian Stein is typical of the smaller 
outfits generally found in theatres below Man- 
hattan's 14th Street. Once you gel used to It, 
you'll scarcely mi as tbe flossier pit bands Ibat 
are taken for granted on the Main Stem. 



Ethel Merman 

Reprise R-6032 
Delia Reese: Delia on Stage 

RCA Victor LSP 2568 

IlY> a ph'asnnt coincidence to encounter a 
new I'thcl Merman album during the same 
month that her old show, "Anything Goes," is 
revived on records. Listening to Miss Mer- 
man's recollect ion of the great songs of her 
cureor, including three tunes from that Cole 
Porter classic it is somewhat staggering to 
realize that 32 years have gone by since the 
first Merman show made her name a byword 
in the entertainment world. No al tempt !s 
made in this album to follow a precise chron- 
ology of her musicals despite the fact, that 
the opening tunc is / Got Ithythm from the 
production that introduced the Merman style 
in musical comedy audiences — George and 
Ira Gershwin's 'Girl Crazy." During the rest 
of that fantastic Thirties decade, Ethel Mer- 
man appeared in a total of seven Broadway 
musicals. A top star in those days evidently 
hart no problem finding a new show. As soon 
ins one production showed slens of faltering, 
another one was waiting to make use of her 
talents. In addition to Porter, Miss Merman 
worked for many leading song teams of the 
day . . . Henderson and Brown, Uf chard Whit- 
ing and Buddy DcSylva. and Arthur Schwartz 
and Dorothy Fields. The only item in this 
collection not usually associated with the 
singer is the sentimental ballad Hut Not /'or 
\fe from the score of "Girl Crazy." Miss Mer- 
man obviously welcomed the opportunity to 
choose some of her own repertory today after 
all t b ese y ea rs of being a ssi g n e d a f ai rl y 
specialized type of song. Billy May, long 
associated with a rhythm of hard-driving 
bounce, was a logical enough choice to ar- 
range and conduct the selections heard in 



nthel Merman's first appearance with a 
swinging orchestra. 

Delia Perse, in her latest RCA album, re- 
verses the procedure followed in the Mernmn 
release. Instead of moving from the foot- 
lights to a recording studio, Miss Beese moves- 
a specially Invited audience into the large 
studio at Manhattan's Webster Hull where 
she proceeds to heal them into a happy pulp 
with her hninmerihg delivery of a collection 
of standards, spirituals and blues. With the 
exception of Someday, her special hit on 
single records, none of the material beard 
here has ever been recorded heforc by Delia 
Reese. A bonus for her more ardent fans is 
the running stream of encouraging patter she 
provides betweeu selections. 

Dick Liebert: Great Love Themes 

Reprise 9-6037 

During all the years Diclc Liebert has been 
busy at the console of the liadio City Music 
Hall organ, he has invariably reached his 
largest audience after The last show of the 
day was over, His recording sessions gener- 
ally hegin after midnight as soon as the vast 
auditorium has been abandoned hy the day's 
audience. During the all-night session that 
gave Iteprfsc this record, a crow of sixteen 
technicians worked with Liebert to get on 
tape the subtle shadings of a program devoted 
exclusively to music designed for late evening 
listening. This is one of the few organ records 
around that doesn't include a novelty or two 
for change of pace. If yon have no objection 
to one mood sustained throughout an entire 
record, this could be your dish. Some organ 
fans, on the other hand, may appreciate a 
word of warning about the un deviating 
nature of a program that never moves far 
away from the Moon Lone and Lamp Is Low 
sort of thing. Liebert gets around the prob- 
lem to some extent in his choice of keyboard 
voices. Many of the tunes spotlight the or- 
gan's equivalent of string instruments. A 
eello is imitated in Till ihc JSnd o/ TimCj a 
viola during Full Moon and Empty Arms and 
a violin in Tonight We Love. A Mason and 
lliindin piano, wired to the organ's keyboard 
at a reputed cost of $25,000, repays some of 
that Investment in the course of Sony of Love 
hased on Schubert's "Unfinished Symphony," 
Technical proficiency in the processing of the 
disc could best be described as almost tops. 

Martyn Green: The Gilbert and Su/Jivan 
Songbook 

MGM Tape STC 3980 

There are instances when the tape version 
of a release is superior to the disc and this 
happens to be one of them. When this col- 
lection of Gilbert and Sullivan songs first 
marie its appearance on discs toward the 
tdose of 1001, it made only a moderate stir 
in record circles. It's hard to predict how 
niany new rooters this album will attract in 
rape form but I'll venture the opinion that 
most listeners familiar only with Martyn 
Green's MGM record will get an added kiek 
when they hear his virtuoso performance on 
tape. The clean processing accorded this reel, 
combined with sensible balance in equaliza- 
tion, gives tape an unusual opportunity to 
demonstrate what it can do in hringing out 
the subtlety of inflection a real singing actor 
is capable of in the later stages of a long 
career. IL may surprise even those G and S 
fans who used to look forward to each of his 
famous 78-rnni albums that Martyn Green 
has been speaking and singing the lyrics of 
Sir William Gilbert for thirty- eight years. No 
one is better Qualified to instruct our gener- 
ation in the finer points of recreating au era 
filled with characters who managed pomp in 
any circumstance. The British recording 
crew treats Green with obvious nffection. 
Since he is pretty much the whole show, the 
engineers were able to work much closer In 
each song than they would have in a record- 
ing session employing a full cast in a com- 
plete production. When Green launches into 
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SOUNDTALK 

...from the worlds most experienced manufacturer of recording tapes 




How to keep your head in 4-track stereo! 



exclusive silicone lubrication 

in Scotch® brand recording tapes 

protects heads, extends tape life! 

When abrasion can actually wear away frequency 
response, as shown above, lo Jay's delicate 4- 
Irack recorder heads deserve tender care. They 
deserve the exclusive protection of Silicone lubri- 
cation that's available only in "Scotch" ruand 
Recording Tapes and lasts the lifetime of the tape. 

Silicone lubrication not only protects against, 
wear— it extends tape life, eliminates chance of 
squeal by assuring smooth tape travel! Silicone 
lubrication is impregnated throughout the oxide 
coating of all "Scotch" Recording Tapes. It's 
completely clean and dry— nothing gummy to 
attract rust or clog head gap. 

This built-in lubrication is one of many rea- 
sons why professionals and discriminating home 



lk SCOYCk" AND TKC PL* IT) DL&lGH ABE REGISTERED TRA.OEUA.BKS 0 F 
MINNESOTA UlNINO * H AN U r ACTU m H G no., ST PAUL I , H I M N . 
EX POUT. 33 PA Ait AY L.. NEWfORK CANADA- LONDOfi, ONtARiO. VlD*:, 3« CO 



recordists alike insist on "Scotch" Recording 
Tapes. High-potency oxides make possible thinner, 
more flexible coalings that ensure intimate head- 
to-tape contact for maximum frequency response, 
wide dynamic range, sharp resolution. Precise 
backing and coating thicknesses assure identical 
recording properties inch after inch, reel after 
reel. So to help ensure the lasting fine sound of 
your equipment (4. 2 or full track) we suggest 

you play the favorite 
. . . Cf ScoTci-i" hhand! 



Scotch 



I U 1 IJ 1 if-ir*?* ■ r A 




For free descriptive 
literature, write 
Magnetic Products 
Division, Dept. 
MCT-H2, 3M Com- 
pany, St. Paul 1, 
Minn. 



magnetic Products Division 
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A con ven rent service to AUDIO readers 




High Fidelity Simplified 
Harold D. Weile/ 



The camplefc hi-fi Hory — 
onsv/crs o" Q\j£V~\or.t oboul 
luncrs, chancers, amplifiers, 
lojso recorder, speaker, 
record players, etc Lois of 
ideas for cusfom installa- 
tion!. Tolli iio^ io achieve: 
cordon hoi I rcccaiJon in 
your home. 2)6 r^-ei- 



No. 14a 



$3.30 




Getting The Most Out Of Your Tope Recorder 
He/man Burstein 



Wrillon in "plain lolk" <ea 
ihc man who hos, or whhoi 
io buv, a lope recorder, H 
omwcri lliC rnvrlad Ques- 
tion! roisDd by lope record- 
ing cnrhuilc^li. Us chapters 
cover every rihoio oF opoia- 
t ion arid main lenance — hon\ 
adding a tape rfiC&rder to 
;hc hi-fi svs'cm, la o lhor- 
ough dlsiortolion on rnlcfO- 
phcr.c-i. laU oF DrCTClicol 
information on hov/ fo b'JV- 
176 peges. 

No. 25 T $4,25 





McProud High Fidelity Omnlhook 

Prepa/ed and ediled by 
C. G> MtProud, publisher 
of Audio and noted au- 
ihority and pioneer in 
fhe field of high fidelity. 
Contains a wealth of 
ideas, haw/ lo's> what 
to's, and when to's, writ- 
ten so plainly that bolh 
engineer and layman can 
appreciate its valuable 
context. Covers planning, 
problems with decoration, 
cabinet* and building hi- 
fi furniture, A perfcer 
guide. 

No. 115 $2.50* 



Tape Recorders and Tape Recording' 
Harold D. Weiler 



A cornplclo book on home 
recording by the author 
of high fiddly Simpti* 
fie*/. Eajy to read and 
learn the techniques re- 
quired for profciiional 
results witK home re- 
corders, Covers room 
acoustics/ microphone 
techniques, iound effects, 
editing and splicing, etc, 
Invaluable to recording 

enthusiast!. 




Handbook of 
Sound Rep rod o clio n 
Edgar M. VillcW 

Right up to date, a com- 
plete courie on sound re- 
production. Covers every- 
thing from the bo*te 
element* to indivtduof 
chapter* of each of the 
important components of 
a high fidelity system. 
No. 110 53.75* 



"the best of AUDIO" — 
edited by C G. McProud 




No. 112 Paper Cover $2.95* 




A new compendium of 
AUDIO knowledge. Here 
is a collection of the 
best of AUDIO - The 
AUDIO Clinic by Joseph 
Giovanelli . . * noted 
audio engineer and the 
original high fidelity an- 
swer-man - EQUIPMENT 
PROFILES edited by C. G. 
McProud . . . Editor of 
AUDIO. Here is o wealth 
of hi-fi and audio infor- 
mation. Answers to the 
moil important issues in 
high fidelity and a valu- 
able reference- 

No. 124 Volume I $2.00* 



• MONTHLY SPECIAL! SAVE $5.25 

Save over 45% with this collection of AUDtO Books. 
Handbook of Sound Reproduction ($3.75) "best of AUDIO" ($2.00) 
McProud High Fidelity Omnibook ($2.50) 
Tape Recorders & Tape Recording ($2.95) 

TOTAL VALUE OF ALL FOUR BOOKS $11.20 
Your cost ONLY $5.95 POSTPAID 

This offer expires November 30, 1962. Good only on direct order to Publisher 

CIRCLE OS300 



AUDIO Bookshelf - RADIO MAGAZINES, INC 
P.O. Box 629, Mineola, New York 

Please send me the books I have circled below. 1 om enclosing the 
full remiilance of $ (No C.O.D. or billing.) 



"All U.S.A. and CANADIAN 
order* shipped postpaid. 
Add 502 tar Foreign 
orders (lent at buyer's ri*V). 
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some of his choice specialties from prodiuv 
Hons such as "Pirate of Fcn/ance," "Prin- 
cess r<l;t v " or "Trial by Jury.*' this rnpe seeks 
out each liny quaver in the portrayal of 
character. Here's one recording of G :md S 
operettas that require no libretto to Assist 
the listener io following the lyrics. Since no 
single performer could be expected to convey 
the atmosphere of the eii, r ht product ions rep- 
resented here, June lironhill and Andrew 
Gold take care oi some of the roles whose 
paths: happen to cross that of (he characters 
portrayed by Martyn Green. Ornadel leads 
the orchestra in arrangements hy Robert 
Creis that restore much of the freshness thiss 
music <>nce had before it became eni'ra&t^d 
with years of half-hearted performance by 
high school orchestras. While in no way a 
complete substitute for the full-length G and 
S product ion & Available to tape f:ms on reels 
Issued by London Records, this tape is bound 
io he one of the most frequently played ileni* 
in any Gilbert and Sullivan library. 



George Chakiris 



Capitol ST 1750 



ZONE . 



.STATE . 



James Shigefa: We Speak the Same 
Language 

Choreo AS-7 

Two young motion picture luminaries make 
their solo debuts on records this montlL Tu 
doing so. they underline once more hnw de 
pendent the record companies are on the Ini- 
tiative of the movies when it comes to spot- 
ting and developing new talent, ChakirfM 
comes to records afrer a whirlwind climb in 
show business that began to gain its real 
momentum of/er a twenty-month rnp on the 
London stage when he was selected to play 
fhe role of Bernardo in tho recent film ver- 
sion of Leonard Rernsrcin's "West Side 
Story. - ' Along the way. Chafe Iris hasn't had 
too much opportunity to smooth out every 
wrinkle in his sinking style. His breath con- 
trol is apt. to get it bit out of hand in more 
formal music surh as Vietm- Herhetft's i'm 
Fallinij iu Love with tiotnconv wbn-h calls for 
eonsldcriihlo poise on the. part of the per- 
former. Quite understandably, he has his best 
suecetis in tho. two excorpts from 'West Side 
Srory" > ■ ■ Tonight and Marta. Auother 
II roadway production, the top-ranking ^"Ilow 
to Succeed in Business Without K^ally Try- 
ing," provides a good cine to dtakins' future 
handling of show material in general. Tn 
T liclict-c in Yoit< hy no means the easiest 
song Robert Mors?' hammers home in that hit 
SOOre* Greorge Chakins puts on display the 
warm show]jmn.sh ip of a rising star. He'll 
bear watching. 

The Chorep label distributed by MG!\r fie^ 
ords in trodn res a prdml^l^g new talent in 
(he person of Hawaiian-born Jamo* Shigei.a. 
His career so far points up tbn value ni goinjL; 
Horace Greeley one better and moving wr-sl 
from his native land— all the way to Japan. 
After a stint at New York University- — where 
he discovered that music was more important 
CO him than creative writing — Khigeta took 
his first step toward a professional career 
when he placed first in a Ted Muck Amateur 
Hour. Tho Korean War soon hod him in n 
^farinc uniform. When he abandoned bis 
Staff Sergeant stripes two and one half years 
later, Khigeta started singing again and ac- 
cepted the lead in a nnjsirril ruvue to be 
produced in Japan. In that somewhat im- 
probable spawning ground for a film career, 
hr found an cutninec to Hollywood. Jim 
ShigfHa became the toast of Japan on the 
basis of bis record of 7.>orc Lvtlfirn in the 
S<t>id which sold more than two million 
Copies. After that It was a short step to 
Japanese television and sragc shows with th<> 
aid of a tutor hired to help him ouravel the 
mysteries of an Oriental language. When 
word of his unusual achievement readied the 
States, he was engaged to appear with Shir- 
ley MacLaine on the Chevy Show. Then fol- 
lowed American screen appea ranees in "The 
Crimson Kimono/' "Wnlfe Like a Dragon," 
"bridge to the Sun," and his first American 
film ainglug role iu 'Flower Dram Song." 
With a list of credits that long it's no wonder 
that Shigefa turns in a recording that is 
heads and shoulders above the usual debut 
re.lea.se. IE 
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'£ 95 £ R^ad^ December 1st 



Pay only $3 for this new volume published 
at $3.95 ... we pay the postage*! 

The SIXTH AUDIO ANTHOL- 
OGY includes articles on two most 
significant milestones in the field 
of high fidelity : FM STEREO and 
TRANSISTORS IN AUDIO 
EQUIPMENT. ■ The FM STER- 
EO articles which appeared in 
Audio — the original magazine 
about high fidelity — were written 
by the men who actually worked 
on the system approved by the 
FCC. The articles pertaining to 
TRANSISTORS IN AUDIO AP- 
PLICATIONS cover interesting 
aspects of designing with the semi- 
conductor. *As in previous edi- 
tions of the AUDIO ANTHOL- 
OGY, the SIXTH is a compilation 
of important articles which ap- 
peared in Audio over a period of 
about two years. And, all of the 
articles were written by knowl- 
edgeable and experienced authori- 
ties in the field. "The SIXTH 
AUDIO ANTHOLOGY is a 
meaningful reference for everyone 
in the diverse fields of audio engi- 
neering, recording, broadcasting, 
manufacturing and servicing of 
components and equipment, and 
for the audio fans who made this 
business of high fidelity what it is 
today. 

C A\/C MHDn Save another $1 by ordering the 5th 
OrtVt. IVHJKt.: AUDIO ANTHOLOGY at the same time. 
Both the 5th and 6th sent postpaid* at the special low price of 
$5.50 . . . regular price of both is $7.45! 



A GOOD IDEA! Tke Audi* Aittto%, mku 
a mil Gijjt ... jj<n Xm&i oa awj, occasion, 




ANTHOLOGY-RADIO MAGAZINES, INC. 
P.O. BOX 629 
MINEOLA, NEW YORK 

Enclosed is my remittance for $ , 

me the items checked below: 



.. Please sew 



□ 



□ 



.copies of the 6th AUDIO ANTHOLOGY @ | 
POSTPAID*. 

. copies of the 5th and 6th AUDIO ANTHOLOG' 
at the special combination price of $5.50 
POSTPAID*. 

PLEASE PRINT 



NAME. 



ADDRESS- 



CITY- 



ZONE. 



STATE 



♦POSTPAID anywhere in the U.S.A. Add 25t per book 
for foreign orders. This offer expires December 31 , 1962. 
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HEATHK1T STEREO TAPE 
RECORDER, MODEL AD-22 

The Heathkit Model AD-22 tape recorder 
is a 2- track machine designed to record 
find play 4-track mono and stereo, with 
record bias and audio output being sup- 
plied from the built-in preamp. The AD-22 
is supplied in kit form (or preassembled), 
and is a kit in the old sense of the word — 
the only parts that are preassembled arc 
the capstan bearing assembly and the main 
wiring harness. Of coarse we are all aware 
of the trend to package and part,iall) p as- 
semble kit units, to the extent that sonic 
normally complex kits can be assembled in 
a mere handful of hours. This latter cate- 
gory is really quite ideal for the audiofan 
who wishes to save a little money and also 
get a much closer look at the insides of his 
audio system. On the other hand, the ex- 
perienced audiofan who wishes to save 
more will gravitate towards the less elegant 
package such as this Hcathkit unit. 

For example we found, on opening the 
boXj that all the small parts were dumped 
into two moderate-size brown-paper baga. 
Of course the experienced builder immedi- 
ately sorts out the parts in some neat array 
— in fact this procedure is suggested in the 
manual. On the other hand, it is not diffi- 



cult to imagine the reaction of the less 
experienced builder- the hopeless feeling 
when confronted with a jumbled tu^ss of 
partg which are not Familiar to him. For 
the latter reason we would suggest that 
the less experienced builder would be wise 
to be prepared emotionally and have suf- 
ficient available time before tackling this 
kit. 

Insofar an time is concerned it took us 
just a hair over 16 hours to get the AD-22 
put together and operating correctly. It 
would have taken us somewhat less but we 
found the mechanical readjustments rather 
time consuming. We will go into that as- 
pect later. 

On the whole, we found the AD-22 to be 
a good performer, basically satisfying the 
need for a moderately priced tape deck. In 
addition, the AD 22 is a very uncomplicated 
and relatively ragged machine which sho.ild 
provide a good level of performance for a 
long time. 

Mechanical Circuit 

The driving power for the mechanical 
system is supplied by a single -speed induc- 
tion motor which is coupled to the capstan 
by means of a round rubber belt. (Actually 
the motor drives a rather substantial fly- 
wheel which in turn drives the capstan.) 



The AD-22 is a 2-speed machine a ad speed 
selection is achieved by raising or lowering 
the shaft just to the rear of the head covor 
— in the up position the speed is 7 V> ips 
and down it is ips. The capstan speed 
is determined by the size ratio between the 
motor pulley and the capstan flywheel: the 
motor pulley is two-stepped , the smaller 
step being for 3% ips f* T1 d the la X gov for 
7 Mr ip s - This system of moving the belt 
from a larger to a smaller diameter (7%- 
to-3% ips) requires a belt which does not 
stretch, a stringent requirement. On the 
other hand it lias the advantage of being 
unusually simple. Also, the speed that 
would suffer if the belt stretched is 3% 
ips which is not a serious loss in many 
cases. The method whereby the belt is 
shifted is also rather simple: the shaft 
which projects above the deck moves a 
forked finger that straddles the belt, and 
the belt moves down or up to follow if the 
motor is rotating. 

In the play or record positions, the tape 
is clamped to the capstan by the capstan 
idler thus moving the tape toward the take- 
up reeL At the same time the takeup reel 
is driven forward by a belt which runs be- 
tween it and a pulley mounted below the 
capstan idler. Thus the motion of the 
capstan is transmitted to the capstan idler 
and from there to the takeup reel. Head 
pressure is achieved by means of a spring- 
loaded compliance arm bat wee a the cap- 
stan and the takeup reel and also by a 
holdback arm whose felt face passes the 
tape against the tape guide located between 
the supply reel and the head assembly. 
There are no pressure pads to grind the 
tape across the head. Also there are no 
tape lifters to take the tape away from the 
head during fast forward or rewind. 

Past forward is accomplished by mechan- 
ically shifting the takeup brake drum so 
that it presses agaiUKt a rubber surface on 
the motor pulley. Rewind is accomplished 
by pressing the supply brake drum against 
a rubber-faced idler which in turn presses 
against a smooth surface on the motor 
pulley. 

The forward oblique rewind control may 
be turned from one position to the other 
without pausing for the neutral position so 
that the tape may be "jockeyed" easily to 
locate a particular passage. The play con- 
trol however is locked in neutral when the 
forward oblique rewind control is being 
operated. This precaution is necessary to 
prevent the tape from being broken by- 
switching too fast from rewind to play. 

In essence then, the mechanical circuit 
consists of a single-speed induction motor 
driving the capstan system by means of a 
belt in order to reduce flutter, while the 
fast speeds are direct or idler driven to 
accomplish their mission as quickly as pos- 
sible. The concept and execution are simple. 

Electrical Circuit 

The electrical circuit for the playback 
preamplifier is extremely simple since it is 
very limited in function; all it has to do is 
amplify the signal from the playback head, 
produce the proper NAB playback equal- 
ization, and send this signal out to the rest 
of audio system in proper style. To accom- 
plish these simple purposes, the preamp 
utilizes three stages of amplification (aetu- 
ually three tube sections V lAf F,,,, and F„) 
and a cathode follower output stage, F JH . 
(We will not make mention of tube types 
since the only type used iu the preamp 
is the (SEU7, a twin triode.) NAI3 equaliza- 
tion t<? applied at V jy with the internal re- 
sistance of the tube and its plate- load re- 
sistor being part of the equalization circuit. 
It should be noted that special attention is 
exhibited in the lowdeve". stages iu that 
low-noise resistors are used in the cathode 
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1 'Audio" confirms this is 

a dangerous 




loudspeaker 



When we termed our loudspeaker "dangerous," we 
expected confirmation by experts. But we never expected 
everyone to agree. Always there is one dissenter. Who will 
it be? 

It is not Audio Magazine. Quite the reverse. In their 
September issue, Audio said: 'The EMI Mode! DLS-529 
is a true 'bookshelf speaker in size, . . and far from book- 
shelf in sound/ 1 As we said, the DLS-529 is dangerous 
because it demands reappraisal of previously-accepted 
standard of excellence. And please don't ask us to re- 
design it to make it sound like an ordinary bookshelf loud- 
speaker (even though it costs only $159.00*). 

Too, we called our loudspeaker dangerous because its 
transient response reveals flaws in any equipment used 
with it. Audio Magazine calls the transient response "fine" 
and says, "(it) handles the frequency spectrum from 40 
cps to 15,000 cps with realism and good precision, re- 
sponding excellently to the attacks of some especially 
heavy piano passages/' Heavy piano passages are a triaE 
for everyone— from recording engineer to speaker designer. 
And the transient response must be exceedingly fine to 
"respond excellently" to fierce piano attack. 



Audio also cites the DLS-529 for its bass, saying that 
the "bass reproduction is of the tight variety." Of course 
it is. But let Audio tell why we've designed it this way. "It 
avoids," the journal reports, "the overblown fullness which 
was characteristic of some speaker systems not many 
years ago." 

A word to the stereo-minded about high frequency dis- 
persion. This function is the way sound "fans out" from 
the drivers. If it's narrow, the stereo effect is poor. Audio 
Magazine noticed that the DLS-529's high frequency dis- 
persion is "unusually smooth and rather wide/' Audio also 
said, "As might be expected, a pair of (these units) pro- 
vides really excellent stereo coverage/' 

And there you have it from the experts— unsolicited, 
unqualified, undeniable confirmation anew of the dangers 
of the dangerous loudspeaker. 

For further information, write Scope Electronics Cor- 
poration, 10 Columbus Circle, New York 19, N.Y., exclusive 
distributors of EMI Loudspeakers and Integrated Tone 
Arms and Pickups. 



*$160.00 in south and we&t. 
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and plate ciriuiits of the first two shirrs in 
raeh channel. In addition, in these stages, 
d„c.. heater bias and lnun -bucking po- 
tentiometers :iro used to minimize limn. 

The record circuit in, in :i yense, the re- 
verse.: of the playback circuit with severn' 
necessary embellishments. First of all, the 
vgcprd circuit accepts hi^jkiIs from both. a 
microphone and/ or a high-output .source 
such as a tuner. This makes it necessary to 
have two sets of gain controls as well as 
entry point at different stages of amplifica- 
tion. Next it has a VU-type meter J '<jj j 
monitoring the input signal in each chan- 
nel, hi- fore it reaches the record head. Also 
record bins is necessary to enable the sign:\l 
to lie recorded on the tape with minimum 
distortion; (his requires a bins oscillator. 
An erase head is provideil so that t!je tripe 
carries no signal hy the rime it roaches the 
record head. Finally, the recording curve 
(on the tape) Is the inverse of the pliij- 
hack ourve; if the two curves wen- "added 
np" the resultant curve would he a straight, 
horizontal bne. I n addition , record equal- 
ization is different for the two speeds at 
which this machine can record, and thus 
additional circuitry is necessary. 

We wiH not (five a stage-by -stage de- 
description ®f fctra record circuit been use 
it is rather straightforward and without 
any especially il isti aguish ing characteris- 
tics. We should mention, however, that the 
bias oscillator Vube is a. 12ATT and the 
oscillation frequency [s 7n,000 <-ps. 

The power supply utilizes a full-wave 
voltage dOnbler £ oil owed by a four -.sect ion 
filter network for the B-plus voltage. 

Constitution 

Previously we noted that n cert a in 
amount of experience might be helpful in 
const meting the AD---. We were referring 
to the money-saving packaging concept 
whieh Heath pu>neered> In addition to parts, 
handling experience:* a certain amount of 
mechanical xiirorr fairr would he extreinoly 
helpful too. l>et us hasten to say that this 
is not a criticism of the kit but rather an 
awareness of the inevitable mechanical ad- 
justment* and the difficulty in performing 
some of them on a completed unit. It's not 
just a matter of patience* that's not tile 
type of experience we were referring to, 
but more a matter of being able to visual- 
ize how parts interrelate. 

.For example, we experienced some dtf 
family getfi ng the rewind fane t inning 
properly. First we consulted the ma nun I 
in that special section devoted to difficult 
problems. V-\ fortunately all the advice and 
analysis offered failed to locate the dif- 
ficulty. Then we just propped the machine 
up so thai the recalcitrant area was clearly 
in view and proceeded to operate the re- 
wind control. Then the cause of the dif- 
ficulty became clear; the arm which, is 
supposed to move; the rewind brake drum 
in contact with the idler was not moving 
far enough. Tt was then a matter of lo- 
cating the point where the arm had be- 
come snagged. This turned out to be not 
as easy as we expected; the arm had gotten 
off its track in a rather hard-to-see way. 
Anyhow, the point of nil this is that me- 
chanical adjustments can be more complex 
than appears on the surface and being 
able to visualize operation is helpful. 

In spite of the previous discussion, the 
AD-22 is really rather simple to build, 
both mechanically and electrically. The me- 
chanical assembly was not in any way 
complicated by "tight corners'' or ditticult- 
fio-understand directions. To the contrary 
we find the inst ruction* concise and un- 
ambigu am* 

Electrically, tbe AD-22 went together 
with extreme ease. Contributing largely to 
this is the printed circuit board which 
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mounts most of the preamplifier circuitry. 
A nether major time and temper saver is 
the prefabricated harness for the power 
supply and oscillator chassis; the wires are 
all neatly laced in position with break - 
q.ufcs at the proper locations to make wir 
thg simple. A rather neat innovation in the 
ma) ual i* the combination of pictorial and 
procedure in assembling the components to 
the circuit board ; the sk>p-by-s(e : > pro- 
cedure surround:* the pictorial of the hoard 
with arrows loading from the assembly 
step to the component location on the 
I toard. 

The use of illustrations in the manual is 
almost lavish when compared with the type 
and number found in manuals a few years 
ago. On the other side of the led per, we 
found some of them inconveniently placed. 

As mentioned previously, it took us lb" 
hours to assemble flic with a certain 

amount of the time consumed by readjust - 
mfi ts. vVe fed that is not likely that the 
mechanical adjustments will be completely 
correct until the entire unit is assembled 
(wc- are not referring to the difficulty we 
described before). In reality the possi- 
bility of checking mechanical operation is 
not suggested until after the electrical as- 
sembly has been completed ami installed. 
We would surest that the motor plug 
l>r installed and plugged into a power 
source, the ]-nnhs installed and the unit 
checked prior to starting the electrical as- 
sembly. For one thing, the mechanical 
"picture" will be fresh in mind, and sec- 
ond it will be easier to g$t at the mecha- 
nism. 

Performance 

The most significant characteristics for a 
tape recorder and playback machine are ac- 
curate speed, ]i\w disl ort ion. high signal- 



SHURE-SME TONEARM, 
MODEL 3009 SERIES 2 

For the past year or so, the name S$tE 
has cropped up whenever fine tonenrms 
were the subject of conversation. This l^ng- 
lish firm has now become associated with 
Shnrc Kr others, a name known and re- 
spected in this country mainly aw a manu- 
facturer of top-quality cartridges. (Tu 
reality the Share people also make a very 
fine arm in their own right, which we have 
reported in 1he past.) Thus wc see two ex- 
cellent reputations joined and, as well shall 
describe more fully, a happy marriage it is. 

Pi rat a few descriptive words about the 
arm. The AT oriel 3009 Scries 2 Is essentially 
the same 9 in. SME arm we have heard 
about except that it now sports a rather 
simple ''bias adjuster" which compensates 



hvnoise ratio, wide frequency response, and 
good separation between channels. In ad- 
dition, an important characteristic is the 
war the machine handles tape. 

In nil these areas the Ileal h kit 
performed welh easily meeting the pub- 
lished specifications. (We would like to 
point out that we have never tested a 
piece of Heath equipment which didn't 
meet, all its published specifications casily 
— and the specifications are invariably weH 
defined and valid.) In the urea of speed 
accuracy we found it to be within 1 per 
cent at 7 ',4 ips, and at that speed wow 
and flutter was 0.18 per cent. The har- 
monic distortion was specified with a 40/)- 
cps signal using NAB procedure, and with 
these conditions the distortion was 0.84 
per cent. At the same recording level used 
in the distortion test, signal-to-noise ratio 
was 47 db and rhanucl separation was 40 
db. [Frequency response at T 1 .-^ ips was 
within ;> db from 4 0 to 15,000 <;ps as speci- 
fied although over most, of the range it 
was within 1 db. The playback equalisa- 
tion was within NAB Limits, 

There are no published specification* for 
tape handling capability, but from our 
experience we would classify the AH 22 
as a machine which handles tape welh That 
in, it had positive control of the: tape under 
alt running conditions, and it handled the 
tape gently. It. should i>e pointed out again 
that this machine does not nxe pressure 
pads at the head and than whould have less 
head wear than machines that do. 

Tn sum, we would rate the Henthfcil ^ery 
well for its performance tdia racteiasfv-s 
in its category, sni table for the kit I mi hh. 1 ]' 
with some experience. U could also be ap- 
propriate for the less experienced builder 
with pood mechanical ability. In eir.hev 
ease, at its price it s an exeeilent buv. 



for what see call "skaling-" force — the ten- 
dency of the arm to move towards the cen- 
ter of the record and thus exert more force 
on the wail of the groove closest to the 
center. The cause of this "skating*' force is 
the friction between stylus and record in 
combination with the oJTset of the arm, 
which produces a turning moment about 
the vertical pivot toward* the center of the 
record. The bias adjuster applies an op- 
posing force and it is adjustable to com- 
pensate for the stylus force. 

The Shuro-SM.E arm is one of the few 
we know of which compensates for this in- 
ward force (we can think of only three off- 
hand). Some people have wondered as to 
the importance of this adjustment with 
arms that can track with stylus forces of 
I gram or even less. In fact^ it is our un- 
derstanding that the SME people were in 
the doubting Thomas eategory until they 
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Fig. 2. Shure-SME tonearm, Model 3009 Series 2> 
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More Uses for Versatile Tarzian Tape 





Trains in the Living Room 



Tape belongs at parties— to provide pre-taped entertainment, 
and to record activities white they happen. If you have a 
stereo machine, how about suddenly interrupting taped 

background music with the sound of a freight train that 
seems to be running right through the party room? 

Don't forget that many people have never heard 
themselves talk. Let your guests take turns recording for 
later playback ...on Tarzian Tape, of course. 



Double Your Pleasure 
With an Extra % Inch 

Here's good news for owners of battery-operated tape 
recorders. If you feel restricted by the standard 3-inch 
reel capacity, try the new Tarzian 354 inch reel for !^-mil 
"tensilized" Mylar* tape.Tape footage and available recording 
time are doubled. You get 600 feet of Tarzian Tape and 
one full hour of recording at 3% Lp.s.— compared to 
300 feet and 30 minutes with the old-fashioned 3-inch reel. 



Tarzian's Free Booklet 

"The Care and Feeding of Tape Recorders," 
has 16 pages of additional ideas for using 
and maintaining your tape recorder. Get 
your copy from your tape dealer, or write to 
the address below. Meanwhile, depend on 
Tarzian Tape to capture every sound with 
professional fidelity. Available in l^-mil 
and 1-mil acetate, and in 1-rnil and Vi-rml 
tensilized Mylar— on 3, 3^, 5, and 7-inch 
reels to meet every recording 
"fl^^HWMI requirement. The price is com- 

petitive—the quality is un- 
challenged. 




Read While You Drive? 

Not ready... sometimes it's just impossible for you to give 
the children a 'live" reading performance. But you can 

keep them happy during lengthy auto trips, or any other 
time when boredom sets in. Play their favorite stories, 
pre-recorded on Tarzian Tape at a more convenient 
time. When the kids begin to read for themselves— erase 
the stories and let them record their homework! 





*DuPonl Trademark 

SARKES TARZIAN , Inc. 

World's Leading Manufacturers of TV and FM Tuners ► Closed Circuit TV Systems • Broadcast 
Equipment « Air Trimmers - FM Radios • Magnetic Recording Tape • Semiconductor Devices 

MAGNETIC TARE DIVISION • BLOOMINGTON, INDIANA 

Export; Ao 4 Aur/oma, Inc., N. f. 
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studied the problem in their labs. The 
point is, if you are going to the trouble of 
producing an extremely fine tonearmj aa 
these people evidently have, it is important 
to eliminate every conceivable form of dis- 
tort io u yo u kn 0 w ab ou t — and that goes 
double for stereo. 

The Shure-SifE Model 3009 uses knife- 
edge bearings to achieve the effect, and 
close to the precision, of a laboratory bal- 
ance. The very low friction of this type 
of bearing is an important factor in the 
ability of this arm to track with a stylus 
force as low as a ^ gram with a properly 
compliant cartridge. Of course these knife- 
edge bearings are used only in the verti- 
cal pivots, but the horizontal pivot bear- 
ings are extremely low in friction too. 




Fig. 3. Shure stereo cartridge. Model 
M33-5. 

An interesting and very useful featuro 
of the Modol 3009 is the built-in "dash- 
pot" for gently lowering the arm to the 
rceord. (For those who are not familiar 
with technical English, a dashpot is a hy- 
draulic cylinder which acts as a very gentle 
brake. With this device it is possible to 
lower the stylus much more gently than 
the usual audiofan can manage. And raise 
it too. 

Aside from low bearing friction, a high- 
quality arm should have no resonance 
points, or if it does they should be well 
outside the audible range and damped. We 
found that the Shnre-SME arm showed a 
puak at about 12 ops. Although this reso- 
nance is somewhat higher Uiau we expected 
of this arm, it was well damped by the 
fibrous filler inside the arm j certainly it is 
attenuated sufficiently to be ineifective in 
the audible range. 

One of the problems with this arm is the 
rather large hole required for installation 
which creates a good doal of difficulty if 
the turntable base plate happens to bo 
fairly heavy-gauge metal as ours is. On the 
other hnnd, the advantage gained by hav- 
ing the extra space for optimum position- 
ing of the arm more than offsets the in- 
convenience. Using the protractor provided, 
the arm is set for minimum error (0-deg.) 
in the inner grooves and increasing to 
a maximum error (lVfcdeg.) at the outer 
grooves. The advantngo of this arrange- 
ment has been noted in various places in- 
cluding the pages of AUDro. The range of 
adjustment on the baseplate is 1 inch. 

The plug-in shells of the 8009 will ac- 
cept any standard cartridge and the plug- 
in scheme is similar to the one used on the 
O rtof on a rro so tha t we wo nld im a gi ue 
that the shells are interchangeable. Prob- 
ably the ESI j shell would fit too. The leads 
iTOm the shell terminate in a four-pin 
socket which mates with a four-pin plug- 
and-harness terminated on the amplifier 
end with phono plugs. The entire soekct 
ana" plug aro shielded by a large metal can. 

The stylus force is adjusted by means 
of a small weight riding on a calibrated 
bar parallel to, 'ind just forward of, the 
counterweight. The calibration weight 



comes in two sections; with both sections 
on, the calibration marks indicate J />-gram 
steps, the range being from % to 5 grams ■ 
with one section removed, each step in- 
dicates ^-gram ftteps and the range is 
from Vi to 2V£ grams. We were unablo 
to cheek the ^-gram setting, but from Va- 
grant up we found the settings accurate. 

The ShureSME 3009 permitted us to 
track well with the Shure M33-5 cartridge 
at IV2 grams although the manufacturer 
recommends 2 grams. Also we were able to 
track well with another high-compliance 
cartridge at J 4 -grain less than we had 
been able to achieve in another high- 
quality arm. 

In summing up the over-all excellence of 
this arm we must mention the all -stain- 
less steel construction which makes the arm 
look as well as it performs. The Shure- 
SME arm is not inexpensive. In fact it is 
one of the most expensive arms of its type 
on the market; another example of the 
fact that quality products exact their duo 
(price). L-21 

SHURE STEREO CARTRIDGE, 
MODEL M33-5 

Recently wo received a notice to the ef- 
f eefc that Shure Brothers had been awarded 
a patent for the moving-magnet cartridge 
which they released in 1057. That car- 
tridge, the now famous Mlj is the ante- 
cedeut of the cartridge we are looking at 
today, the and most likely a whole 

host of moving-magnet cartridges. Certainly 
that first stereo cartridge from Shure was 
as historic, in its way, as the stereo record. 
The M33-5, although not quite as historic, 
is indeed a "state of the art" device; it 
contains all of tho desirable advances that 



Performance 

It is quite obvious from Fig. 4 that the 
M33-5 has an excellent frequency response 
(please note that the test rceord used, CBS 
STR-100, uses a constant amplitude char- 
acteristic below 500 cps while the RIAA 
characteristic does not; therefore the curve 
below 500 eps should properly appear as a 
delightfully smooth line which tilts down 
instead of up). Separation is also good, 
being slightly over 9 db at 13,000 cps, and 
over 20 db throughout most of the range. 
Perhaps the most important characteristic 
of the M33 is the smooth output it pro- 
duces. To our way of thinking, smooth out- 
put whether the curve is horizontal or not, 
is of extremely great importance for good 
sound quality. We noted that the output of 
the M33-5 is high, and it is: 8 mv per 
channel at a velocity of 5.5 cm/sec. For the 
test we used the Shure-SME arm with the 
stylus force set at 1M> grams. A 47,000-ohm 
load was used. The maximum recommended 
stylus force is 3 gTams. 

It is useful to know that the very same 
cartridge is available with a 0.7-niil stylus 
(M33-7) rather than the 0.5-mil stylus 
used on the M33-5. The stylus assemblies 
aro interchangeable so that one can convert 
from the M33-5 to the -7 quite easily. The 
advantage here is that one can use the -5 
for playing stereo records and the -7 for 
mono LP's, thus employing the correct 
stylus for each task with a single change. 

Listening to the Shure M33-5 proved to 
be the best treat of all, as we might have 
predicted from the smooth response enrve. 
We found it to be a good music repro- 
ducer and perhaps tho least hum-sensitive 
cartridge we have encountered Ln some 
time, The Shure M33-5 should please a 
large number of audiofans. I*-22 
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Fig. 4. Frequency response of Shure M33-5 cartridge using CBS Labs STR-100 test 

record. 



the designers have uncovered since the Ml 
was introduced. These advances include 
very high vertical and lateral compliance 
(20 x l0- rt cm/dyne), low stylus massj ex- 
cellent shielding against hum being induced 
from ambient sources, and considerably 
higher output. Of course it is too much to 
expect this cartridge to be as superb as the 
Ml, but it certainly is in the front rank 
both in performance and sound. 
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Loudspeakers with long linear cone 
Irai/el have become popular because of 
iheir abiJHy to reproduce low frequencies 
when mounted in a compact enclosure. When 
stereo arrived, many people found they did not 
have room for two folded horns or conventional 
reflex enclosures. To solve this problem JBL de- 
veloped the Linear-Efficiency series. L-E cones move 
V4" with perfect linearity. They can be driven much 
farther without damage. Mounted in a sealed enclosure 
with a volume of two cubic feet, L-E speakers give you 
crisp, accurate bass down to the lowest frequency on your 
records. With a ducted port or passive low frequency radia 
tor, an even smaller enclosure can be used. ■ Typically, JBL 
added precision and efficiency to the long-excursion idea. Each 
Linear-Efficiency unit is an outstanding example of precisian 
craftsmanship, the kind of work you find in fine cameras and 
scientific instruments. L-E speakers have large, edge-wound voice 




EFFICIENCY 
LOUDSPEAKERS 

give you 



▼ 



coils; rigid, cast aluminum frames; 
massive magnets. The closest possible 
tolerances are held in machining and 
assembly. Advanced design of the magnetic 
circuit practically does away with stray 
magnetic fields. All of the energy is concen- 
trated in the gap, where it should he, available 
to the voice coil. As a result JBL L-E transducers 
reproduce the complete audio spectrum - not just 
the low end -cleanly, with exemplary detail. They 
provide complete, flat coverage of the presence range; 
have excellent transient response; deliver transparent 
highs with coverage extending beyond the range of human 
hearing. The Linear-Efficiency family has grown surprisingly 
large. Within it there are units exactly fitted to any domestic 
use and to many commercial assignments. Write for complete 
details describing models in which ycu are most interested. We 
will send you free technical data sheets by return mail. 




PRECISION REPRODUCTION OF 



THE COMPLETE AUDIO SPECTRUM 



LE8T ^Steves linea/ity 
ol response never before 
realized in an 8" full- 
range loudspeaker Two- 
inch voice coll, treated 
cone, Lans-a loy slis 
pension, 16 ohms, 20 
watts. 



LE14C, the Composite 
Transducer. Central an- 
erture made possible by 
4 y/ low frequency voice 
coil permits mounting 
high frequency unit con- 
centrically on the same 
axis, A true two way di- 
vided network system 
with 1 205 cps crossover, 
lfi ohms, 30 watts. 



LE10A ten-inch low fre- LE15A is a magnificent, LE75 and LE85 arc com* 



quency unit with three- 
inch voice coil has mas- 
sive magnet, cast alum- 
inum framE, Lans-a-loy 
suspension, treated 
cone. 16 ohms, 30 
watts , 



powerful 15" low fre- 
quency transducer for re- 
producing bass funda- 
mentals at concert hail 
levels. It has a 4 " 
voice coil, Lans-a*loy 
suspension. 16 ohms, 
60 watts. 



prcssion-type high fre- 
quency drivers for use 
with exponentially-taper- 
ed horns and acoustical 
lenses. They arc special- 
ly matched to Linear- 
Efficiency low frequency 
speakers, 1G ohms, 25 
watts, designed for 500 
cycle crossover. LE85 is 
larger. 



LE30 is a superb high 
frequency direct radia- 
tor, mate for the JBL 
LEI OA. It is totally 
unique in the smooth- 
ness and clarity with 
which it reproduces 
treble and overtones. 
Mutt be used with the 
LX3-1 network. ISohms, 
30 watts. 



LE20 is an extraordinar- 
ily versatile cone-fypc 
high frequency speaker. 
With its associated net- 
work, JBL LX2, it may 
bo crossed over atlSOCI, 
3000, or 6000 cycles. 
Continuously variable at- 
tenuator and special re- 
actance permits use with 
high or low efficiency 
speakers in S to 16 
ohm impedance range, 
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Players Between Notes — A Behind-The-Stands Glitripse 



It is 10 a.m. The orchestral players are in 
position. Jackets are draped over the 
backs of chairs, instrument eases rest 
open on the floor, and clouds of cigar ami 
cigarette smoke float upward toward the 
stage lights. The tirapanist, his ear (do.se to 
the dram head* gently taps the skin and 
twisty the tuning knobs. The oboist, {i'ifj- 
1) a reed pinched between his lips, sharp- 
ens another, then sounds his characteristic 
barnyard cackle. The tuba player { Fit). 2) 
looks over a tricky passage in one of the 
scores to be rehearsed. The i'rciich horn 
player {Fit). 3) squeezes a liquid valve- 
cleaner into his instrument with an eye 
dropper. The strings, n'nger-limbering, pro- 
duce a tonal swirl whoso individual com- 
ponents might include anything from a 
Bach Concerto to L'Hixloirr tin Soltial. 

All this noise suddenly he-comes louder 
the moment the conductor is mm entering 
rho ball, a phenomenon caused by last ■ 
minute preparations. The cresiujndo is fol- 
lowed by a wibito piano as the musical 
director mounts the podium, exchanges 
greetings with the players, puts on Ids 
spectacles, opens the score, raps his baton, 
and. the rehearsal begins. 

Presumably everyone should aiow get 
down to business. But what about the wind 
players who enter only past the halfway 
point of the movement, or the percussionist 
whose three cymbal clashes occur at bars 
300 100? These and similarly unemployed 
musicians may. of course, count bars OX 
wait for cues, although they usually find 
other things to do. For the rows of music 
stands fanning out from (lie podium often 
conceal activities which bear no connection 
to the music in rehearsal, but which need 
not affect the quality of the performance. 

Jfeading is the most popular extra-musi- 
cal employment. It is a simple matter for 




the non-player lo lay a book or newspaper 
oji his stand, out of the conductor's visual 
range. Paperbacks are a great boon to or- 
chestral musicians since they arc compact 
and, unlike hard cover books, ha^e not 
been known to topple over stands. News- 
papers are less easily disguised. The sheer 
bulk or large-city editions makes them un- 
suitable for mounting on music stands, 
although tabloids can bp thinned Out and 
folded to a manageable size. The A"cw 
York 'fithcx' embonpoint, however, poses 
special problems, but these can be over 
come by extracting [sages of most interest. 

The lug readers are naturally to be 
found in the wind, brass, and percussion 
sections because of the intermittent nature 
of their parts. Experienced string players, 
however, take advantage of even short 
"rest periods," especially when performing 
a work in the standard repertoire. 



2X7 . P6r tins he was ready with one of trie 
few cues of his career, ami his baton 
whipped the air. The percussionist, who 
had recently invested heavily in the stock 
market, was anxiously studying the reports 
in the newspaper spread out. over his table, 
and had missed the cue. The conductor im- 
mediately called a halt and inquired: "Say, 
what about the cymbals at bar 231 ? Pi In 
projitiattiwo tempo, the player robWd the 
newspaper, dropped it to the floor, and, 
with perfect sangfroid, replied: "Yon want 
it louder, maestro ?" 

A sign on a Washington, 1), C. newsstand 
warns the passers!) y that "Excessive read- 
ing will not bo tolerated." The quick -think- 
ing percussionist may have convinced our 
dilettante conductor that he had indeed 
played his part, but here was a clear case 
of excessive reading. 

The orchestral player's reading matter 
extends from newspapers and magazines to 
Proust, languages, electronics, and cross- 
word puzzles- The clarinetist, for example, 
whose bps are moving as lie seemingly 
examines his music part, may be actually 
trying out a simple sentence in Russian. 

Generally speaking, the first desk player 
docs not indulge in on-the-job reading. His 
extra-curricular activity revolves around 
Ids responsibility as section leader, and his 
own artistic career. The horn leader, for in- 
stance, might keep his players in their 
chairs during short breaks in order to re- 
hearse a tricky passage involving intona- 
tion or rhythmic problems. The concert - 
master, for whom a new concerto has just 
been commissioned, may be busily working 
out lingering and bowing at every cham-c 




Fig. 1. Oboisl wilb reed. 



Frg . 2> Tuba player reviews the score. 

Conductors are certainly aware that a 
considerable amount of reading is done on 
the job. Their attitude is realistic ; they 
shut their eyes to it, hoping that the play- 
ers will have the good sense to be discrete. 
However, when confronted by a "flagrant" 
reader, they have no alternative but to kick 
up a fuss. Several years ago, a composer 
of light music who occasionally indulged 
in conducting, was directing a rehearsal in 
New York City. Mis stick technique was 
primitive, but the repertoire was of the 
familiar ■"pops' 1 variety which caused no 
anxiety among the musicians. The maestro 
i lid little more than beat time, except in 
the ease of one piece, which he conducted 
with what was for him a dramatic flourish. 
The work featured a cymbal clash at bar 



Fig. 3. Horn player lubricates valves. 



The explosive growth of amateur pho- 
tography has added a new wrinkle to the 
rehearsal scene. We now find cameras 
dangling from the necks of orchestral mu- 
sicians who are self-appointed photo -jour- 
Ma lists of their orchestra. In like rem ling, 
special permission for this activity has to 
be ol >t a i no d from the c o n d uc t o r a n d tl l e 
management. Some, of the finest candid pic- 
tures of conductors and soloists have actu- 
ally been shot from the orchestra seats. 

Tin -re is no doubt (hat the amount and 
character of behind -the- stands conduct 
varies according to the stature and effec- 
tiveness of the man on the podium, all of 
which relates to the problem of discipline, 
a topic Jew conductors wish to explore in 
public. JE 
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The new Weathers "66" weighs 96 ounces 



...and every ounce is pure performance! 



The Weathers 1 66" is the finest achievement in uncompromising 
design and performance. The low mass of the Weathers "66" makes it 
the proper turntable for today's high compliance stereo cartridges and 
tonearms. In appearance alone, the li 66 M is radically different. It is 16" 
long, 14" deep, but onfy 2" high, including the integrated base. II is 
the closest approach to rotating a record on air. It achieves this ideal 
through unique engineering design and precision manufacturing. 

The Weathers "66" uses two precision hysteresis synchronous 
motors mounted on opposite sides of the deck. Virtually vibration free, 
they directly drive two soft rubber lathe-turned wheels which in turn 
drive against the inside rim of the platter. This is the quietest, most 
accurate and dependable drive system yet designed. Its -60 db. rumble 
is the lowest of all turntables. 

Eliminates Feedback Problem— Because the new high compliance 
cartridges and tonearms track at extremely light pressures, they can 
pick up floor vibrations which are transmitted into the music as audible 
distortion. The "battleship" type of turntable more easily picks up 
room vibrations and transmits them with greater amplitude. When a 
high compliance pickup system is used with the heavier turntable, 
acoustic feedback is apt to occur. And there is no practical, effective 
way to acoustically isolate these heavier units. 



The Weathers "66" is suspended on 5 neoprene mounts which 
produce an isclation from floor vibrations of more than 500 to 1. Paul 
Weathers calls this system a "seismic platform" (implying that only 
a violent earthquake coufd cause any vibrations or feedback). 

On Pitch— The speed constancy of the Weathers "66" is so accurate 
that a special test record had to be made to measure its 0.04% wow 
and flutter content, ft reaches 33V 3 rpm immediately, and will be 
accurate within one revolution in 60 minutes. Most heavy turnta6/es 
will usually deviate 4 or more revolutions in 60 minutes— a painfully 
obvious inaccuracy to anyone with perfect pitch. You hear only the 
music— no rumble, no wow, no flutter, no feedback, no noise of any kind. 

The "66" is a strikingly beautiful turntable that you can use 
anywhere, without installation. And you need not buy a base— it's an 
integral part of the turntable! ■ Turntable— $75.00 net. With viscous- 
damped arm— $99.50 net. Turntable and Arm with new Weathers 
LDM Pick up— $129.50 net. At your high fidelity dealer, or write: Dept. AT. 

WEATHERS 

Division of TelePrompTer Corp. 
50 W. 44th St., N.Y. 36, N.V. 
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RECORD REVUE 



Edward Tatnall 




BAROQUE AND BACK 

A Recital by the Academy of Saint Mar- 
tin-ln-The-Field directed by Neville Mar- 
riner, (Concert! Gross? by CorelM, Torelli, 
Locate! II, Albkastro, Handel.) 

L'Oiseau-Lyre SOL 60054 stereo 

Here's another of those pleasant Brirish 
groups dedicated to old musle that arc a 
specialty on this nominally French label, 
associated with London Records (British 
Decca)> These concert! are played with the 
proper "authentic" small ensetuble, plus .solo 
group and continuo accompaniment, in a 
semi-intimate style, a sound that is dow ut- 
terly familiar to millions of record listeners 
(and rndio listeners) the world over—- though 
It still eludes the world's major symphony 
orchestras, which will never understand it 
anyhow. (Not until the symphony concert 
tur«$ into a Cocktail Hour Muslcalc or a 
Night Club Coffee Seance— it would take that 
sort of revolution.) 

The playing Itself is pleasantly musical, 
sensitive and gentle in a British way, a bit 
old-fashioned in sound. Still some of that 
plop -plop -plop plodding articulation that used 
to be the official way of playing all Baroque 
music — noi much, luckily, enough to give the 
music a. somewhat heavy cast, of the sort we 
used to think mandatory in Baroque music. 

Heavy, hut musical. A pleasant record. 



Buxtehude: Organ Music (complete). 
Walter Kraft. 

Vox Boxes 27, 28, 29 mono 

(9 LP's) 

Phew ! Vox's boxes aim to he comprehensive. 
I did not play nil 18 sides of this super-set. 
Td like to. but please, give me a year or so. 
The music is well worih It. 

I'm not clear as to whether Vox is reissu- 
ing these; in any case, it appears that they 
must have been recorded over a goodly stretch 
of time beginning in mono days and hence 
aren't technically suitable for new release in 
the usunl fashion. So much the better — for the 
Vox: Boxes are generally bargains at their 
price. 

Tho recording Is excellent, if not spectacu- 
lar. I question to some extent the mike place- 
ment, which seems to me a bit too close ; hut 
this Is a minor problem, leading merely to a 
certain Jack of rapport between the echo or 
Jiveness and the sound itself. Common effect. 
What is more important Is Walter Kraft's 
playing, which is technically skillful but musi- 
cally methodical and unimaginative, lacking 
In humor and sprightllness. notably in ihe 
Buxtehude fugues with their peasant-like 
tunes. Buxtehude can be better than this. But 
a goodly part of him is here, nevertheless. 
Vd recommend these boxes as an excellent 
base, at a good price, from which one may 
proceed to collect and compare other perfor- 
mances of the music. 



The complete Buxtehude organ works seem 
to have fascinated a surprising number of re- 
cording companies, though to my knowledge 
Vox's is the only "complete" set that has been 



Try These for Baroque 

Vivaldi: Four Violin Concert?. Na- 
than MMstein; Chamber Ensemble* 
Angel S 36001 stereo 
Corellh Christmas Concerto. Tar- 
tint: Cello Concerto In D. Vivaldi: 
Smfonia in G. Hungarian Chamber 
Orchestra, TatraL 

Monitor MCS 2056 stereo 

Prom many thousands of miles 
apart, on two labels of unlikely juxta- 
position, come two splendidly styled 
"Baroque" recordings, each Impeccably 
p 1 ay ed , ea eh re tt ec ti n g tho ve ry bes t 
sort of "authentic" performance of the 
music. It is significant, I guess, that 
the munic is from Italy* a country 
which at the time of these composers 
dominated the musical world from Rus- 
sia to America. 

It is astonishing the way that 
Nathan Mflsteln hns tempered his vio- 
lin tone and polished his technique to 
project the extraordinary sound of this 
p erf o r ma n cc — a 1 m os t wi t h on t v 1 bra to , 
pure,, disembodied,, incredibly accurate, 
beautifully phrased, perfectly blending 
with the ensemble harmonies, ft is 
"authentic" In that this is the only 
wa y the mil sic co ul d have b cen 1 n - 
tended — on sheer Internal evidence. 
The sense falls apart under the Ro- 
mantic treatment of the standnrd vio- 
lin technique. An amazing record and 
every music lover should have it on 
hand as living evidence that the usual 
fat, stuffy symphonic Vivaldi 1b wrong 
and always was. Who said Barotjuc 
music was thick? Not here. 

By some miraeulouB Intuition, the 
distant Hungarian ensemble on Moni- 
tor's disc has found the same wort of 
tone quality for Its similar music. 
The orchestra is somewhat larger, the 
performance a hit more conventional, 
bot the sound is there even no, Another 
fine record for the man who wants to 
know what Baroque music really 
sounds like. 



completed. Westminster started a series, one 
disc at a time, in a sort of ultra-violet stereo 
sound. The Archive Scries has the begin- 
nings of a complete Buxtehude and will no 
doubt go on to the end sooner or later. The 
Haydn Society launched a Danish scries, of 
which I got Volume 1 bnfore the company 
slopped sending them out. (That was almost 
four years ago.) Even Washington, a lahel 
usually circumspect in the number of its re- 
leases, launched a complete Buxtehude, with 
the famous Finn Viderp\ I have Vol. II, any- 
how, as of 10G0. 

The nicest Buxtehude to date, in my esti- 
mation, is that from the tiny Overtone corn- 
puny of New Haven. Conn. That's because 
L<uthcr Noss is a splendid Buxtehude organ- 
ist, tho organ is very fine, and the recording 
is very hi-n\ though mono. How about S more 
LP's of The same, Overtone? That'd do it. 



Variations on Popular Songs by Swee- 
linck. E. Power Biggs, organist. 

Columbia MS 6337 stereo 
(mono: ML 5737) 

4l Eee-power" (like air power), as most organ 
fanciers tend to call him, got a brand new 
organ for his home base In Cambridge, Massa- 
chusetts, back in 1958 and since then has 
been performing on it for Columbia, instead 
of on the world's old organs all over the place 
as featured In earlier Columbia albums. The 
change, I*d say, has nor been altogether 
healthy, There was an enthusiasm, both verbal 
and musical, in Mr. Biggs* world-wide organ- 
sampling, a sense of stimulation afforded by 
the heady succession of marvelous instru- 
ments, that is lacking today In the home pro- 
duction. In fact. Mr. Biggs has reverted to a 
type Of routine performance familiar for many 
years, out of this same building on an earlier 
organ, via radio and on his RCA Victor rec- 
ords before he shifted to Columbia- 

The Sweelinck Variations arc lovely. Each is 
based on a popular tune, some of them British, 
melodies that are as straightforward today 
as then. Each offers marvelous counterpoint 
and elaboration and plenty of opportunity for 
color-contrast, within the simple Elliaibethan- 
period harmonies. 

Mr. Biggs 1 trouble is not at all iu registra- 
tion nor in technical facility, lie vlps along 
famously, and colorfully, too. But even so. his 
music is mechanical, lacking in flexibility and 
phrasing, Mr. Biggs makes u«c, agrtbiHi all his 
own best theories, of a mannerism that must 
date from his student days among the big, 
soggy Romantic-period organs of British and 
American churches — he plnys a needless and 
annoying staccato, separating each tone from 
the next. On the Romantic organs it was 
either this or nothing ; you had to separate 
the sounds if they were to be heard. On the 
new (and old) Baroque-type organs* as Biggs 
would be the first to say, there is no such 
necessity at all. Why bother, then? Especlnlly 
when the mannerism contributes so unpleas- 
antly to a lack of phrasing and shaping of 
melodic line. 

XV Century Netherlands Masters. Isaac: 
Music for the Court of Lorenzo the Mag- 
nificent; Obrecht: Missa Fortuna Despe- 
rata. New York Pro Musica Motet Choir 
and Wind Ensemble, Greenberg. 

Decca DL 79413 stereo 

The N'ew York Pro Musica. with the help 
of some whopping foundation grants and a lot 
of paying audiences,, turns out old music by 
the carload. Impossible to keep up with all 
their discs. This one, though, has special 
Interest In that it introduces snme of the 
I J ro Muslca's newly trained old-instrument 
players and their strange instruments — 
shawms, cornet ti, Sack huts. Also the larger 
choir of men and boys that now supplements 
the solo singers. 

Ko question that this organization has 
wrenched the whole business of ''authentic" 
music out of its complacency. The I J ro Musica 
lias a new sensation every year, born out o£ 
solid muslcology, too. Their vocal works, for 
instance, are here accompanied by the new 
weird instruments exactly as Indicated in old 



70 



AUDIO 



NOVEMBER, 1962 



www.. 



from frflf/ Audio Fidelity Records 

MOST AMAZING STEREO 
RECORD EVER MADE! 

THE TRIPLE PLAY MIRACLE. ..a revolutionary in- 
novation in stereo listening. Using regular stereo 
controls the Mstener can create infinitely variable 
blends of lilting pop music with spicy jazz; or 
play back pop or jazz music separately. Jwi Triple 
Play Process offers at least three times more mu- 
sical entertainment than the conventional stereo 
album! 

Benny Golson has orchestrated and conducted spe- 
cial scores for the Triple Play Process. Musicians 
included are: Bill Evans, Curtis Fuller, Wayne 
Shorter, others. 

Selections included are: You're Driving Me Crazy, 
Out Of Nowhere, Whispering, Autumn Leaves, 
Lover Come Back To Me, Moten Swing, Groovin J 
High, Quicksilver, Ornithology, others. 



T 


TRIPLE PLAY STEREO 


rrap+jAs=svviNG 

1 iwhivhiiiM^WWII - HENNV CQLSDN | 




moil 

Ih* Trip** Play mu*flt..> 

Uw«fl 4t^uljr itrrtn 
(an'rnli ynu un utile 
irfl'nitcty virwble tdrnds 
a1 lill'ia POS munTc 

pep Ol jll/ DMICIPll. 

S« ho* 
ii'i do** 





Mono— AFLP 1978 • Stereo — AFSD 5978 



It's a new beat ... a fresh musical diversion . . . 
it's BOSSA NOVA ! ... the new Brazilian jazz creating 
musical excitement and interest across the country 



BOSSA NOVA 



JUST RELEASED! 

Featuring Lalo Schifrin with Leo Wright,' 
Rudy Collins, Christopher White and 
others playing: Boato, Chora Tua 
Tristeza, Poema Do Adeus, Bossa Em 
Nova York, 8 others. 

STEREO— AFSD 5981/MONO-AFLP 19B1 





SPECTACULAR 

DEMONSTRATION 
& SOUND EFFECTS 



LEVEE 
LOUNGE^ 




A fast-moving, guided 
tour through the 
magical, exciting world | 
of stereophonic sound. 
Astounding situational 
stereo effects have 
been ingeniously 
conceived and 
precision engineered 
to provide stunning, 
dramatic entertain- 
ment. DFS 7013 



LEVEE LOUNGERS at 
the Golden Garter 

— Hey-Lylee and 
other rousers 
including: Daisy, 
Cotton & Corn, 
Five Foot Two, 
Railroad. 
AFLP 1977/ 
AFSD 5977 




ELDEBKE, Naif Agby 
& Orch\ 

— Music of the 
Middle East, Ya 
Samra, MeJie Ya 
Helwee, Kabber- 
Kabber, Raksat 
Wadad, others. 
AFLP 1980/ 
AFSD 5980 



MOVIE THEME HITS, 
Jo Basile & Accordion 
—Tonight, Ai Di La, 
Moon River* Never 
On'Sunday, Pcpe r 
Maria, others. 
AFLP 1979/ 
AFSD S979 



FIRST RELEASE BY 

DAUNTLESS 

ft j M pi © A OIVISrON OF 

A^yfr/ Audio Fidelity Records 




Mono— DM4301 



Stereo— DS 4BD1 



CIVIL RIGHTS 
EPIC IN SONG! 

"Negro folk music, which has been singing of a 
promised land since the days of slavery, has 
become a vital force in fulfilling that premise in 
the South today." ... Aug. 20, 1962, New York 
Times. 

Many of those who are singing here had just 
come out of jail before the record was cut.. 
These kids are out to change the world and you 
can teJI ft by the way they sing. When they sing 
WE SHALL OVERCOME they aren't kidding! 



NOW... A NEW KIND OF 
STEREOPHONIC SOUND EXPERIENCE 
UNEQUALLED ON RECORDS! 



sound Emm 

V U.S. AIR FORCE 
FIREPOWER 





Stereo— DFS 7012. Mono— DFM 3012 

Crackling, screaming, roaring, boomrng 
sounds of jets, rockets and missiles as they 
were heard at the Egfin Air Force Base 
demonstration for President John F; Kennedy 
and the Executive Parly. U.SAF. weapons 
heard include: B*52's, F-104 Starfighter, 
Air-to-air rocket, F-102 Delta Dagger, F-106 
Delta Dart, Falcon and Genie rockets, Hound 
Dog, Sidewinder and Bull Pup missiles, 
cannons, machine guns and NUCLEAR EXPLOSION! 



AVAILABLE AT RECORD SHOPS EVERYWHERE 

Please write /or FREE complete catalogs of Audio Fidelity records and tapes. 

AUDIO FfDELITYInc. • 770 Eleventh Ave., New York 19, N.Y. • Mono (AFLP, DFM) — $4.98; stereo (afsd, dfs) — $5.95 
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paintings, engraving,^ carvin&s and what' -not, 
as well as In written accounts. No substitutes. 
Rig jit from the horses' mouth*. The resulting 
sounds arc stftrtlinpr und prohnbly oui;ht to b£. 
Wc mostly hoar what wo art used to, those 
days, authentic or no> not what we would have 
actually heard, siiy, hi the XV century. Fur 
from it. 

Two things seem to me not very authentic 
in the Pro Musica production style. One is the 
voice quality* The Pro Muska simply has a 
blind spot here, tor they use perfectly ordinary 
vocal tones of an Italian-opera or church- 
choir sort, quite indiscriminately, even in their 
liitfh -toned countertenors. Good voices — hut 
strictly of today. If we are to have shawms 
and knmiinhorns, nnd shawm players, why not 
train up or gi&ek out sonu: "authentic" voices 
too? By internal evidence in the music, by 
Analogy, wc could easily find a proper (one 
qualify, ft would, I suspect, sound like a batch 
o £ vocal e ro w s cn wing. That's what 11 ic 
krununhoms and shawm* .sound like. I like 
them. 

Secondly, the Pro Million's music lies lovely 
in the slow sections,, hut tends to race like 
a hatch of noisy sportw ears in the fast parls, 
dashing the nuifdc i n t m bits and pieces on the 
curves. Neither lovely nor musical, I say. Why 
Ruch a U>n«lon, why so violent? Must he the 
atom bOinb and people's New York nerves. 

SOUND IN STEREO 

Authentic Sound Effects, Vol. 1. 

Elektra EKTP 7251 stereo tape 

Hero is Volume (Heel) One of a series of 
sound effects tancs in stereo and It brings up 
some interesting questions. 

Sound effects dUc* — not tape, not stereo, 
not even LP — go back to the early days of 
hroadcastln£. Their use was specific enough, 
Ninety per cnil of It was for radio drama and 
for radio commercials ; the rest was for "live" 
sound crtccts, in sta^e plays both pro and 
amateur. The discs weren't ordinarily found 
on the general home market nnd few of them 
ever got onto a home phonograph. 



Thco came hi-fi — nnd hckuk! lor sound's 
sake. Something new Itad been added and It 
wasn't only low distortion and wide tonal 
range. Suddenly, people In homes "wanted 
sound effects to listen to. Crazy. Hut they've 
been getting them now for a long while. Hint 
songs, auto races, steam railroads, the Queen 
Mary, and so oft, 

Now mind you, '"hi-h' : sound effects for 
listening aren't at all like the old recordings. 
They are louder and noisier, of course, hut 
mofltly they are much longer. LP allows it, 
and the customers demand it— they wont 
enough of each sound to get the feel of It, 
painful or joyous as the case may be. None Of 
those five-second dabs, please . Definitely, the 
hi-fi man s sound record Is altogether a dif- 
ferent affair. It's for conthmouK listening. 

After all, the old 10-inch TSrpm discs 
couldn't very well feature tin unbroken half 
hour of steam railroading, like today. Com- 
mercial sound effects were physically limited 
to short passages, as brief backgrounds, to 
suggest a setting in minimum sound-terms. 
Auto drives up, stops, Heep beep. Mahy cries — ■ 
once. Bell rings. l.)onr opens, (doses. Thunder, 
one clap. Water pours from faucet, ten scr- 
oll d s. X o soon e r started than s t op pe d t and 
by this means the old records managed to 
rover a great dejil of sound-ground- You could 
thus find almost miy effect you wanted— pro- 
vided it was short. 

So now we have Klektrsi'K new tapes, hi-fi, 
full r- 1 rack* in stereo, and the company says 
they are "ideal for theatre grouns, homo- 
movie enthusiasts, radio nnd TV stations 
slide showfj,. industrial presentations, parties, 
sound buffs, and many others." Not: very 
grammatical (many other wlwtxf) hut you 
get the Idea. What you'll find here is strictly 
the old-line type of sound effect. Dozens, 
mostly very short, just like the 7S-rpm discs, 
in spite of hi-fi and stereo. They are as useful 
as they always were, of course. But few- 
sound buffs arc going to be amused. Too short. 
To o many long | ) a u s es b r t wee n c ft" e c t s ( to 
facilitate locating). Definitely not the sort 
of tape you just listen to. DoVt export to add 
/hese to your "sound demonstration" library ; 



J hoy arc strictly practical. 

If so, then a ample Of Cogent questions. 
I-'irst — why on tape ? 

Well, tape offers hi-fi and top stereo quality. 
I'euple own tape recorders, too. On the other 
hand, tape Is very clumsy when It comes to 
locating a particular spot In a hurry. That is 
of the essence in sound -effect recording. 
Otherwise, you're likely to hit the wrong spot 
at a crucial point in your dranuuic presenta- 
tion. Instead of that horrendous auto crash 
with the broken glass, may he you'll get a loud 
cat's inoee-yow, or even worse, a ear not 
crashing — just driving up peaceably and stop- 
ping. Thai could wreck n whole year's worth 
of soap opera 1 

So if you use tape and you'll want to rue Id 
a hurry, hotter check your equipment with 
script in hand before you go all-out. You 
rjin't just lower ;i stylus onto Hand Five. 
Maybe what you'll wanr is an electronic 
spotter like that currently being offered by 
the Crown tape recorder people. Scrape off a 
bit of oxide before each item and the ma- 
chine counts the scrapes, stopping precisely at 
any place yon want. Just push the right 
button* Costs money, but it's infallible, they 
say. 

Finally — why stereo? Well, stereo is a good 
idea for everything these days. Can't do any 
harm and might be darned useful. You'll have 
to be extra -careful, though. Auto rears by, 
right to left. Script calls for left-to-rlght. OK, 
just fiwitrh channels — but don't forget to 
switch hack for the next item. TelepUour 
rings. In the wrong speaker. Same remedy- — 
and don v t forget it, or you'll he having tele- 
phones in the da rudest places by mistake. Or 
babies gu idling on top of rod-hot stoves, door- 
bells ringing in the kitchen sink, dogs barking 
on the mantelpiece. You never know wher.* 
things are sroing to be heard in this new 
spatial stereo, 

Maybe the easiest way is lo switch your 
tape recorder to safe and-souad mono, like in 
the old days. Llf* is complicated enough jis it 
is, lOloktra won't mind. 




A POSITION OF 
RESPONSIBILITY. . . 



NEUMANN MICROPHONES 

Gotham Audio Corporation presents the complete /ine of Neumann 
microphones which have, over the years, achieved the position of 
leadership in those industries which will not compromise with quality. 

Write today for brochure on Neumann microphones. 



GOTHAM AUDIO CORPORATION 

2 WEST 46 STREET, NEW YORK 36. NL V.- CO 5-4111 
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MOZART AND FORWARD 

Mozart: Symphonies No. 33, K. 319; No. 
36, K> 425 ("Linz"). English Chamber Or- 
chestra, Colin Davis. 

L'Oiseau-Lyre SOL 60049 stereo 

it is k tine tfaliyj to be able to henr tinese 
relatively s mnl 1 -scale ^ £o r t sy m ph o n i cs 
played as they were Intended to be played, by 
n "Kiunll 0 orehesdra, informally, fit fairly close 
uuarlcrs. Vov many years the large symphony 

0 reb cstraH h a vc p erf o rm o d thou, e v en \v i t h 
■'reduced" forces, In a. "bie; v ' stylo that is uu- 
suited to their musical meaning. Too por- 
tojilous. too grand, too con cert -like. They just 
don't go over well at a symphony concert, 
ritfht alongside Tclmikowsky and Uaelimani- 
noft\ not. to mention Jiecthoven and Brahms. 

The narJlcr work here, IV o. 'd'i, is particularly 
nice, played Ingratiatingly, simply, with fine 
phrasing and in a relaxed fashion in spite of 
a high standard of accuracy. No rushing 
tempi, no virtuoso stuff, and nt the sumo time 
no Germanic stod^incsy (such as- \vc often find 
in non-German ie orchestras ! > . 

I long owned Sir Thomas Beech Jim's 7S 
version of the u L\iva" symphony, complete 
with large orchestra and absurdly slow tempi. 

1 ysed to think it n prcKy dull work. Here, 
things move much faster — a bit of a jolt for 
me at first, until I pot used fo it. Hut all In 
oil the "IAua" comes <>ut here in its own best 
terms. I'soi'uL 

Haydn: The Seven Last Words of Christ 
(Oratorio Version). Soloists, Vienna Acad- 
emy Chorus, SJate Opera Orch., Scher- 
chen. 

Westminster WST 17006 stereo 

This solemn and xwp.gL succession of seven 
slow n io V em e o ts s i n t r o d u ccd o n r ceo r tl * 
years ap:o In a much simpler form, the version 
for string quartet. The original was for or- 
chestra alone, serving as a set of musical In- 
terludes 3n u solemn service of short sermons 
oi ' each of the seven texts. Later, Ha y d i i 
converted it to the present form by adding 
solo and choral parts, plus one extra instru- 
mental section. 

The main difficulty* — easily by -passed on 
LP — -is that the whole is slow, except the 
brief "earthquake" music at the end. In a 
church service this could be no problem. In 
concert, the music drag*;. On records — yon. 
take it a piece at a time. In that fashion, it 
is luv<dj\ and ffelis is a typically mellow, rich 
Austrian performance, well laid out under 
SCherchen k s direction. He docs strange things 
to other music, but In Haydn he scorn 6 always 
to sjjefc the best of the sense and dignity in 
the music. 

Rossini: Overtures. London Symphony, 
Pierino Gamba. 

London CS 6204 stereo 

If memor>\ always slightly f tizzy when 
caught unawares, serves me riu'lit here, 
riprino Gamba wits a boy-conductor a bit of 
a while a^o, the knec-pnnts sort who has to 
stand up on a hox to be Well, you'd 

never know it from Hi is record, f<ir two irooil 
reasons. First, Loudon says nury a word 
about its conductor. Just a hit of stuff about 
ltossim. Second, the music Is impeccably and 
authoritatively plnycd, about as nicely a* it 
ever can b(?. Tail of bounce, huoior, rhythm, 
good phrasing and balance, perfect detail-work. 
Five overtures here, the usual ones. 

Of course {you'll muse) a first-rate or- 
chestra could play these pieces without a 
conductor of any SON , they are so familiar. 
True. BUt| I suggest, not vkiJi ft !>ad conduc- 
tor. In such precision-playing as Rossini re- 
quires, any conductor loss than excellent be- 
comes a monkey wrench in his own perfor- 
mance. Without him — tine. With him, more 
than a likely chaos and confusion, 

So Mr. (jam ha must be good. 

Brahms; Symphony No. 1. Philharmonic 
Orch., GfulinL 

Angel S 35835 stereo 

r picked this one out with some trepidation 
— Italian ideas of lir&hms are often rather 



THESE 




SPEAKERS 




IN THIS ARRAY 



RE-CREATE THE GRANDEUR OF 
GREAT MUSIC IN YOUR HOME 

They make-up the "heart" of the magnificent B4000 Symphony No. 1 
speaker system. And, the result is a remarkable degree of realism for 
home music enjoyment matched only by the "live" performance itself. 
Each B-4000 speaker system uses eight B-200Y tweeters incorporating a 
recently developed diaphragm design for smoother highs and broader, 
peak-free response. For clear delineation of mid-range tonal quality, the 
system employs a B-300 8" speaker with a patent pending speaker cone 
embodying a recent composite of materials and structural design. Rich 
bass response is provided by two 12" Model B-199 A woofers, celebrated 
for low frequency smoothness, efficiency and power. All are connected 
through an N405 LC crossover network. Woofer roll-off is at 400 cycles? 
mid-range tweeter crossover is at 1,500 cycles. Useful frequency response 
is 35 to 20,000 cycles; suggested amplifier power is 30 watts minimum. 
The components are available as a panel mounted system for built-in 
installation (Model P-4000P), As the Model B-4000, the components are 
housed in an 8 cu. ft. volume infinite type baffle. The enclosure is hand- 
somely styled in hand-rubbed finishes on— Genuine Walnut, Mahogany or 
Cherry. Used in matched pairs for stereo, the Symphony No. 1 reflects 
the true depth and breadth of a symphonic performance in your home. 
See your authorized dealer or write for details. 

The Very Best in Music 
BOX 1166, DARIEN, CONNECTICUT. 
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O new born 



big brother, doest thou feel 
more competent than I to up- 
hold the flawless reputation 
of ROSS STEREOPHONES" 




0 little brother, 



thy sound is as sharp & clear as the 
day KOSS invented thee but when 
it comes to the tough professional 
jobs, give thee way to my shining 
armour 



KOSS 



ELECTRONICS INC. 

2 2 2 7 NORTH 3Isi STREET. MILWAUKEE, WISCONSIN 



startling. Brahms was about as un-Itallnn as 
they come, up in North Germany. 

Well, the PhiTharmonia, nr least, is perfectly 
able to play a fine Brahms First. It does, here. 
It has no important eccentricities* sticks 
nicely to comfortable tempi and accepts 
Brahms* musical fabric in its own terms with- 
out strain. After a good long listen, I find 
only one mild complaint : it Isa't really a very 
inspired performance. Lovely sound, even bo. 

Curtain Up! Souso Favorites. Eastman 
Wind Ens., FenneJI. 

Curtain Upl Orchestral March Favorites. 

Assorted Orchs., conductors. 

Mercury SR 90291-92 stereo 
(also others) 

One of the blessings of tape, sometimes 
not entirely a blessing, is the way one can 
cut the same taped musical pie In any num- 
ber of directions, revamping for new sides. 
I can only mention these two in Mercury's 
new series* presumably open-ended, of ex- 
cerpts from the Mercury catalogue reissued 
in new groupings under new headings. 

The Souwa material as performed at East- 
man is absolutely Urst-rate, no mntter how 
you slice it. You'll begin to see in these record- 
ings what a superb composer this Sousn was, 
In his own area. Best marches ever written. 
Perhaps even better In their way than, soy, 
the Strauss waltzes. 

The orchestral marches are so varied I 
can't take spate to describe them — numerous 
composers, several performing groups too. out 
of Mercury's artistic stable- Bettor look the 
whole series over to see whether these pack- 
ages suit your needs. 

Bernstein Conducts Copland— El Salon 
Mexico; Appalachian Spring; Dance from 
"Musk for the Theatre." New York Phil- 
harmonic, Bernstein. 

Columbia MS 6355 stereo 
(mono: ML 5755) 

Perfect. What else? Bernstein has been one 
of Copland's most devoted and perceptive fol- 
lowers in his own music, going further in the 
same direction that Copland himself pioneered* 
the use of a popular American-style Idiom for 
American music. Their minds in thia respect 
run on a heartCDingly similar track, though 
their careers have been different. 

In Europe and oCten hereabouts too> Cop- 
land's scores pet a too-classical treatment. 
The jftK^y, folksy elements are uncomfortable 
for plenty of "classical" conductors and not 
a few performing musicians as well. These 
characteristic Copland sounds, therefore, tend 
to be played down, weakened, apologia ed-f or ; 
or t h ey are given the B ra hm a-a nd - YV « gne r 
treatment, buried under an elegantly classical 
exterior. Mot so In the Bernstein version 3 
Enough said. 

Mrfhaud: La Creation du Monde; Suite 
Provencale. Boston Symphony,, Munch. 

RCA Victor LDS 2625 stereo 

About time somebody did another "Crea- 
tion' 1 — this short jazz-influenced score was 
one of the very first of Its type, well before 
Gershwin and Copland, hack in 1023. It 
shocked the nmsleal world then, of course, but 
H doesn't now. In fact, this Is a rather tame 
recoiling of music that once seemed out- 
rageous. Maybe It's inevitable. 

I have a priceless old blue-shellac 7S 
Columbia recording of the same music> per- 
fortned back In the early thirties when the 
stuflf was still pretty far-out. It sounds that 
way. and It should. In contract, the suave 
Charles Munch and his suave Bostonians play 
t h e early ja as t hon gh 1 1 wc re so much 
lidward MacDOTvell. It should be closer, drier, 
too, more In a theatre style, ideolly speaking. 
Not much the Boston Synphony can do about 
that, I guess, 

The later "Suite Provencale'*, of 193G, was 
derived from some Seville theatre music Mil- 
hand wrote, based on themes from an "early" 
Provencal composer, Andr£ Cnmpra. Accord- 
ingly, all commentators, Including RCA Vic- 
tor's, expatiate Qhout the sunny Provencal 
country as portrayed in the music, quite over- 
looking a much more obvious effect In the 
actual sound — a "Bnch-Uke" Baroque, In 
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modern terms, out of the turn of the Eigbt- 
ocntli century. MUhmid's typical "poly too a)- 
lty" in merely ft heap of genhil tils 30 nance, 
two chonlK at once, added oa top of the very 
Bach-like rhythms and harmonics of the basic 
music. Reminds me a bVt of Stravinsky's 
"Pulcinella" music, based on the Eighteenth 
century Pergolesi. 

Tit is is a Soi la Scries release nrul ho, i'or 
a dollar more, you get the usual gorgeous 
bookful of reprnrluntlotiB in color and mono- 
chrome, plus essays find comment. Skua did 
the printing. 

Music of Edgar Varese, Vol. 2: Arcana; 
Deserts; Offrandes. Dona Precht, so- 
prano; Columbia Symphony, Craft. 

Columbia MS 6362 stereo 

(mono: ML 5762) 

Columbia continues here the over-all doe- 
wueDtnfiou of tlifc old man wlio baa, at last, 
been recognized as the fleet boven of the 
ftvnntLw;arde com posers, the gran daddy of the 
Mua tq u e Co ncrc tc and com pu te r sc b o o 1 of 
composition. Here you have his huge "Arcana, 1 ' 
for 1^0 or chest fill musicians, first produced 
by Stokowskl and the Philadelphia Orchestra 
back in 1!>27 ; you have Deserts, Varcse's first 
big tape piece, Alternating two-channel fac- 
tory-noise tape sou ml with a live small orches- 
tra for a £ood half hour, tape-assembled In 
If) 5 4 on French equipment. I.iig music, any 
way you lisien. Then there are, to till out, 
the two strange solo songs called "Offrandes" 
(Offerings), witn small orchestra, dating from 
1922. 

It's an exciting record — and I'm glad to see 
that the technical deficiencies of the original 
"DeHorts" Hound on tape have been fixed up, 
notably the severe tape hiss that marred the 
early "live" performances on stereo Ampexos. 
Kxtvaoiduiuiy bow the factory noises aud the 
instrumental "live" music tie in together, 
sound alike I "Arcana" was a big thing at the 
Philharmonic last year and this is an off- 
shoot-pcrformnnce. You never heard anything 
like it, ami never will. 

Varoso, yon see. is one of the few "radical*' 
composers Id tape and naworttHl soimd-e fleets, 
who is a lop musician, trained, skillful, fa- 
miliar with nil the "greats" of the last half 
century. He is one of theni. Stravinsky writes 
(or dictates) the extended comment on Vnrese 
that appears on the record Jacket. You enn 
take Varese as an authentic big man, and you 
can hear it, I think, in the music. It's noisy 
and astonishingly "different'* — but it sounds 
with an Authority, a sophistication, that runs 
rings about the others in the field. 

I continue to be sorry that all of Varesc's 
music is entrusted to Tlohert Craft's some- 
what chilly direction. Varese is such a hearty, 
hea It h y F ren ch man! But better this, and 
Columbia's willing cooperation in an expen- 
sive veuture, than no Varese at alL That's 
the way it used to bc> more or less. 

1\ S. Until Columbia got hold of him, 
Varese spelled bis name with a d. Kdgard. I 
guess Columbia persuaded him to ehunge. If 
only to phicat^ the proofreaders who kept on 
taking that offending d out of their copy. It 
couldn't be right. (Uut it was.) JE 
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Rockford Acoustical Cabinetry 

DESIGNED BY ACOUSTICAL ENGINEERS 
MADE BY JOURNEYMAN CABINETMAKERS 

Rockford Cabinetry is made for Custom Hi-Fidelity, and to grace the 
homes of people who have Hi-Fidelity equipment. It is not just a place to 
hide wires and components, but is in itself a definite component con- 
tributing to the pleasure of enjoying the Highest Fidelity in Sound. 
Acoustically-engineered and furniture-crafted of selected woods, this 
fine furniture Is priced much lower than you would expect for such ex- 
ceptional styling and workmanship. Equipment cabinet and free-stand- 
ing speaker enclosures may be placed together or separate, as you 
desire. Sturdy construction assures long-life stability. 




DANISH MODERN CABINET ENSEMBLE 

Cabinet (Model /00, $124. yb) and Iwm 
Speaker Enclosures (ModelVOl, $64.50 
ea.). Crafted with genuine Walnut wood 
veneer in Oil Walnut finish. 






INSIDE EQUIPMENT CABINET » Upper right compartment!* 

designed <or air record changers, most transcription tables or 
tape recorders. Inside dimensions; 14%"' x 17 1 A" x 6MT 
deep • Lower right compartment has space for 100 LP 
records > Upper left compartment has blank face panel for 
custom installation of amplifier and/or prenmpliticr and tuner. 
Has removable shelf which is adjustable En height. Inside 
dimensions: 17%" wide, \A l / 2 a high (clearance space) • Lower 
left compartment may be used for additional record space, 
tape slor&ga, books or decorative display ■ Hinged doors, with 
maenelic latches^ for easy access. Overall size of Equipment 
Cabinet: 28W wide, 28%'' high, l7%"deep. 
INSIDE SPEAKER ENCLOSURE. Individual speaker enclosures 
provide proper stereo separation yet are free standing to permit 
further separation or positioning for desired SlCr^o listening in any 
room. Each is an acoustical component to permit your own choice 
of fcpo^kor system for thrilling music reproduction. Internally 
baffled and ported. Lined with 1" acoustical fibre glass. No 
cabinetry feedback or resonance. Houses up to 12" loudspeaker, 
Overall size of ench speaker enclosure: 17" wide> 28%" hfsh. 
17%" deep. (Other models available for 15" speakers. Send 
for catalog. ) 



EARLY AMERICAN CABINET ENSEMBLE 

Cabinet (Model 800, $127.95} and Twin 
Speaker Enclosures (Model 8ol, $66.00 
ea.) available in Forest Tone MapJewood 
finish. 





For information see 
your Hi-Fidelity Dealer, 
or write today for 

Catalog No. R-22-B. 
Dealer inquiries invited. 

Prices slightly hipher 
West and South 
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JAZZ and all that 



CHARLES A- ROBERTSON 
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STEREO 

Odetta: Sometimes I Feel Like Cryln 1 

RCA Victor Stereo LSP2573 
Odettai Odetta And The Blues 

Riverside Stereo RLP94T7 

All the con fusion of moving from one rec- 
ord company ro another turns out u> be just 
what Odetta needed to pur nver one of her pel 
projects. While regarded primarily :ls a folk 
singer, she varied programs from the lime of 
her first appearance on records with the iu- 
eluslon of one or more early blues classics. 
To give this; pan of her repertoire an authon- 
ti e touch. she broadens her usual style ami 
adopts the deeper, pulsating tones of the Jute 
1'rssio Smith, &o close is the resemblance to 
the Km press of the Ulnes during (he prime 
years that Odotta's name figured prominently 
!n talk about a filmed history of her roigm 
The concurrent release of two alhnms entirely 
devoted to the blues certainly looks like the 
fjtart uf a plot to nail down the principal role. 
Odetta. a credentials are in the bi>»t shape of 
any presented so far, but the decision makers 
in Hollywood may run true to form and file 
them away antler the section net aside for 
Candida ten to play the life of Billy Holiday. 

No longer under contract to Vanguard, the 
s i ji ge r is no \v i ig u e<l e* el u s i v cl y with IU 1 A 
Victor. bui fori una rely the shift was made in 
a hop, skip, and jump. Keeping a promise t<> 
sing with a small hand on a Riverside dale 
introduced her to "Dick Wellstood, who serves 
as pianist anrl arranger on hoth alhnms. Work 
on her iirst Victor release had already begun 
last April when live Riverside sessions were 
held, with Wellstood in charge of a sextet 
consisting of I'uek Clayton, trumpci, Vie 
Dickenson, trombone. Herb Hall, clarinet, 
Ahmed Abdul-Malik, buss, and drummer Shop 
Shepherd. So well did everyone gel along 
that the singer scrapped plans to use a more 
modern group at Victor and insisted on having 
Wellstood direct rhe accompajiy lug force. 

Well stood works regularly in the erew Wild 
Bill Pftvinon leads at Nick's in Greenwich 
Village, and his ability us a nolo pianist is 
known to the patrons oC Eddie Condon s iCast 
Side spot. Represented as a leader on n Pr ob- 
lige Td J . another will he forthcoming from 
lilver.sido because of his excellent supporting 
role behind Odetta. Not especially active as 
nu accompanist before, he provides the sort 
of backing that both guides (he singer along 
and allows a greaA deal of freedom. The ar- 
ranging chores wore reduced to a bare mini- 
mum by research jntu Riverside's archives of 
early bines, followed by sessions uf joint lis- 
tening to the titles selected. From thnt point 
on, according to Wellstood, it was simply a 
matter of "picking the right guys and letting 
them do what they wanted to do " 

One comment passed around at both dates 
was ji Complimentary 'she Kings just like 
IVriHic Smith only better/' and it went unchal- 
lenged by musicians who heard the original in 
person. The knack of singing better than the 
early Queens of the Blues is no great accom- 
plishment, as few, if any, ever took voiee 
lessons. Instead, they learned before an audi 
ence each night and put harsh experience to 
work in a style dithcult to emulate. Odetta 
studied the classics and toyed with the id^a 
Of trying I he concert stage before deciding on 
a career In folk music. While giving a good 
account of herself in previous bouts with tbe 
hives, sonic stiffness and the detached uir of 
tbe trained singer impaired her oft'orls. Going 
into action with genuine jn«2 players makes 
an enomums difference, and only the barest 




vestige of formal constraint remains. The 
ttexl l hue Kilven r' anvil decides fo ind ilgc in 
a blues album. she had better invite tbe 
Messrs. Wellstood. Clay tun, and Dickenson 
along. 

Because the extra voice of Sonny Terry's 
harmonica adds more of a eo nil try flavor, the 
Victor release probably holda greater unpen] 
for Odotta's large and faithful folk audience. 
Also on hand ay substitutes are BtJflter l/.ailcy, 
whose clarinet graced several liessie Smith 
recordings, and drummer Panama K ram-is . 
Not only are 1'essie's majestic ton recreated 
in both cases, but the wild abandon of a 
second Smith girU -Minnie, lives again, along 
will: the individual styles of Mama Yancey, 
Ma Jtainey, and Ida Cox, Jazz fanciers who 
are unconvinced it can he done should start 
will; the Riverside stit, and not a few will 
echo Wellstood 's remark, " 1 hadn't really had 
a chance to hear her sing any of these things 
before. I didn't think anybody could live up to 
tbe originals, but woic. . . 

Folk enthusiasts dismayed at the Inroads 
of big business Into their domain eau take 
some ci insolation man the amount of youth 
1 silent drawn into tbe fold by the prospects of 
solid booking, ft Odetta had started oat in a 
different day and Hge, she might have reached 
to concert stage or turned all her attention 
to the blues. 

Johnny Gregory; TV Thriller Themes 

Philips Stereo PHSAOO-027 
Geraldo: Cruise Along— Dance Along 

RCA Camden Stereo CAS720 

Al though international television is m>w a 
reality, it will be a long (hue before the Tet- 
star brings British private-eyes and society 
dance bands to home screens fn this country 
cm a regular basis. For I hose unable to await 
the great day patiently, this shipment 
from overseas offers nn hour or so of dancing 
pleasure to while away the time. Johnny 
Gregory's idea of crime detection is to pit a 
full-sized swing band against twenty strings, 
twelve voices, and a trio of Latin percussion- 
ists in a stereo spectacular. Hoi pnrsmlt by 
the band sleuths keeps the strings from lag- 
ging and never allows the vncalisis to over- 
stay their weleOTiie. Six themes an 1 completing 
:l round trip, including such fearless adven- 
turers as Perry J/f/flOfU Johnny i£ta<?vat 0* and 
.If iytruid. Viewers on these shores are already 
familiar with one or two of the visiting con- 
tingent, especially Tarimtcno Itojas' Sucu- 
Xuciiy tbe currently popular theme from "Top 
Secret." Most formidable of the strangers to 
arrive arc Johnny Dank worth's The AvantjcrB, 
and the sinister ticho Four-Two. The evident 
not only indicates that Gregory and oountry- 
men have crime under control, but most 
stereo problems arc also well in hand* as 
demonstrated by the eerie muted trumpet on 
Choai fit/uad. 

fjeraldo now holds the title of musical di- 
roebor of the Cunard fleet, a position which 
by any criterion assures ihe genuinesness of 
thi^ shijiboard serenade. The orchis r nil style 
is much the same as when he headed one of 
London's tnp society bands, iind (he various 
medleys include a double helping cf that 
purely iiritish institution the /puck step. 
Tucked away among interludes devoted to 
mam bo, foxtrot, elm eh a eh a and old fash- 
ioned waltz Is one of the sanvest and most 
melodic versions of the Twist yet contrived. 
After all, any Englishman should be aide to 
twi^t in a raging sea with a glass of cham- 
pagne In one hand. The album is thoroughly 
first-class, but a ticket to step on board sells 



at tourist rates. Only five years ago, the bass 
range of the opening Mast of a steamship 
whistle would have been somewhat of nu 
audio event, 

Stan Getz and Charlie Byrd; Jazz Samba 
Verve V&TC276 (4-track UST tape) 

After failing lo make much headway when 
introduced in this country a year or so ago, a 
new Hrazilian dance music known as boJSfl 
HOVQ jumped io national prominence when 
just about: every radro station suddenly 
started to feature a compelling theme from 
(his album. Hearing the strange title Drtm- 
j'niado, II was writ ten by An (on io Carlo,- 
Jobim, a collaborator on the film score in 
"Black Orpheus." Thr velvety tonor-sax 
sounds of Stan (.Jotz and the subtle guitar 
rhythms of Charlie Kyrd began 10 emerge 
fnmi all parts of I he broad caul world, even 
places where a jazz record was last heard 
from back in the swing era. Kvccpt on a lew 
enlightened FM stations playing the LP, the 
version used is a shortened 45 rnni e.vlraet 
Horn the album. All of which tends to in- 
crease the value of the ion r-t rack stereo tape 
ns demon st rat ion material. Even the mo*l 
uncritical will be aide to discern im media tee- 
the great difference between what their ears 
are m-eustomed to nnd hearing the stereo tape 
played on good ennipment The eonirasi should 
prove to be very efTeirLivc at audio shows, 
dealer sbosvrooms, and any place else where 
tape components are shown om 

because of the sextet's Instr ainentat h>n and 
the stereo positions of the soJoj \nts> this pnr- 
ricular tape is highly responsive to control 
settings, enabling home listeners to display 
the ilcMbility of their sc.nps to visiting audio- 
tans. Not only can the relative volume of the 
two featured* soloists be altered at will, but 
the balance between Ihe principals and the 
rhythm ruction can be adjusted to suit virions 
tastes. Iiafher than locating a single setting 
(hat sounds right, tbe problem is one of seeing 
how many nloasiug variations can be worked 
out. The controls can also be used to touch up 
the rooal texture of each soloist independent 
of the other, and a check of bow much tamper- 
ing the tenor sax will withstand and not be- 
come harsh or thin should setrle the onestion 
ot why Gel7 continues to win polls. It should 
also be proof enough of the theory that the 
engineer who equalizes the master tape or 
cuts the final master must know bow everyone 
sounded in the studio. An ideal condition 
matches rhe natural sound of the Vwv musi- 
cians when the controls are set flat, and this 
tape comes as close to perfect ion as auy. 

In fact, one of the most enjoyable experi- 
ences of ihe past few years has been to wit- 
ness the steady improvement in the quality 
of Verve's product. Once notorious for slip- 
shod sound, the label has pulled abreast of 
i he field, and this tape belongs right in the 
top rank. The session took place last Pehruary 
in Pierce J [all at All Souls Unitarian Church, 
Washington, J>. C with Fd tJreen at the con- 
trol console. The auditorium adds appreciably 
to the over-all effect, a:ul ample space is al- 
lotted to the augmented rhyihm team of Kcter 
Hetts, bass, drummers Uuddy 1'Jeppenschmidt 
and Bill lieichcnbach, with younger brother 
Gene Byrd alternating on bass and guitar. 
Every owner of four -track playback equip- 
ment should make an effort to get bold of this 
tape, either by outright purchase or through 
hinis pointed at the holiday seusou. 

lalo Schifrin: Bossa Nova 

Audio Fidelity Stereo AFSD598? 

As several composers of bosun nova also are 
working guitarists and some groups employ 
no leg* than two guitar flayers, it would seem 
that the instrument is essential to proper 
performance of the latest import from Uracil. 
\\y the same token, the very newness of the 
music may preclude any set rules as yet a boat 
the mode o£ rhythmic propulsion, Tf so, Lalo 
Schifrin has fashioned arrangements that 
demolish both contentions almost ax soon <jy 
the program gets underway. 

First, the Argentine pianist decides to aug- 
mcTil his regular companions from Dizzy 
Gillespie's cpdiitcl with only two percussion- 
ists, dispensing with the guitar. .Second, 
everyone in the rhythm section takes turns at 
inserting gui tail ike effects whenever an open- 
ing appears, so the guitar, in spirit at least, 
must be a necessary adjunct. The way ii\ 
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New! 

12-inch Coaxial Speaker 
, PAX-30G 

We are proud to announce marketing of a new COAXIAL SPEAKER 
PAX-30G r a large- diameter woofer that delivers dynamic bass. Woofer- 
Adoption of an excellently designed magnetic circuit using powerful 
magnets and skillful designing of the vibrating system comprising a 
cone paper, damper and voice coil T have achieved superb transient 
characteristics, while suppressing non-linear distortion to a minimum. 
These results in well-damped rich bass reproduction. Tweeter-Higher 
sounds produced with string and tube instruments have delicate beauty. 
The tweeter assembled in PAX-30G is a horn type, ideal for reproduc- 
ing such sounds. It is coupled with the woofer with a dividing net- 
work and is completely free of frequency characteristic disturbances 
or distortion near the crossover frequency. Also, the level control 
provided allows control of all levels at will. 

Appearance — The diecast body combining the frame and the yoke 
cap presents a dynamic appearance. 



SPECIFICATIONS 

Voice Coj'I Impedance: 16 ohms 
Resonant Frequency: 30— 50 cps 
Frequency Range: 35- 18,000 cps 
Maximum Power 

Input: 30 watts 
Power Input: 20 watts 

Sensitivity: 102 db/watt 

Crossover Frequency: 3,000 cps 
Total Flux: Woofer; 123,000 maxwell 
Tweeter; 21,000 maxwett 
Flux Density: 

Woofer; 10,000 gauss 
Tweeter; 9,000 gauss 




Superb Performance 
and Inexpensive New 
10-inch 2-way Speaker 

PAX-25B 

Voice Coil Impedance: 16 oh ins 

Resonant Freq uency: 40— GOcps 

Frequency Range: 3i>— 20,000 cps 
Maximum Power Input: 20 watts 

Power Input: ISwatts 

Sensith/ity: 102 db/watt 

Crossover Frequency: 3,000cps 

Qo: 0.7 
Magnet Weight: 



Woofer; 
Tweeter; 
Total Flux: Woofer; 

Tweeter; 
Flux Density: 

Woofer; 
Tweeter; 



] 2.8 oz 
3.9 oz 
105,000 maxwell 
17.000 maxwell 

10,000 gauss 
11,000 gauss 



Exciting New 8-inch 
Coaxial Speaker 

PAX-20G 



Voice Coil Impedance' 
Resonant f-requency: 
Frequency Range: 
Maximum Power Input: 
Sensitivity: 

Crossover Frequency: 

Total Flux: Woofer; 

Tweeter; 

Flux Density Woofer; 

Tweeter; 



8 or 16 ohms 

50- 70 cps 

40- 20,000 cps 

1 5 watts 

102 db/watt 

3,000 cps 

62,500 maxwell 
14,000 maxwell 

10,000 gauss 
9,000 gauss 




PIONEER 



PIONEER ELECTRONIC CORP ORATION 

5 Otowacho 6-chome, Bunkyo-ku. Tokyo, Japan 

Distributors: Canada - Importhouse of Canada, 2939 Eglinton Ave. E., Scarboro, Onl. 

Singapore & Malaya - Hwee Seng & Co., 259 Beach Road, Singapore 7 
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which the. players transfer tlse resign ment 
from one to the other, tossing the bull arouud 
In stereo like a pfrnnntit-wJnuJiij; baseball 
team covering the bftses, a)id the iu^enioiitf 
methoJf* of carrying It out contribute preatly 
to the enjoyment of the recording. Extra ac- 
cents mny come sizzling from the cymbals of 
Rucly Collins, or bounce oft the strings of 
Chris White's bnss. Brnvjlllnn drummer Jose 
Pnnlo responds on the pnnderlo, a native tnm- 
bourlne capable of tinkling softly or rising to 
swift creseendos. Jack Del Uln, imother expert 
from the Argentine and member of Xnvier 
Cugat'i; orchestra, uiniiipulates the eabaca, a 
gourd with i\ loose covering of beads. 

Schlfriii's piano style is another good rea- 
son for bit* doing without a guitarists as it 
ranges fnr and wide. Known for an allegiance 
to modern jazz since arriving in this country, 
the pianist operate n rider no such restrictions 
when surveying Latin music. His exploiatfons 
probably go hack further in history than the 
famed "Spanish tintic" of Jelly Roll Morton, 
and some of his findings may antedate jazz by 
a century or more. A composite of various cul- 
tures and periods, his playing is highly per- 
sonal and flovs best when unimpeded. 

Co-worker Leo Wright never gets in the 
way stud strike* a happy medium between the 
saxophone stylos of the other leading jazz 
exponents of boam nova. Stan Getz and Sonny 
Rollins. Occasional solos on flute also give 
him the extra advantage of exploiting the lyri- 
cal quantities of the cxollc melodies to the 
utmoxi. At a time when a lot of misinforma- 
tion is being printed about the origins of bossa 
nova. Joao Tazajaras notes shed authentic 
light on the subject. The recording is equally 
luminous, and it will shine brilliantly at audio 
shows this season. 

Lou Rawls: Sings Stormy Monday 

Capitol Stereo ST17I4 
H, B. Barnum; Everybody Loves H> B« 

RCA Victor Stereo LSP2553 

Some inventive soul should think up n nnrne 
for the nev crop of siugers v especially those 
who trained in gospel groups, us I hey seldom 



fit any single category. They Hit from urban 
to country blues, from rock and roll to the 
twist, from jazz to pops, or mix several styles 
together at once, Many try to emulate Hay 
Charles, others strive to be as sophisticated 
as Jon Hendricks, hut they all continue to 
draw inspiration from gospel sounds and 
rhythms. Among the latest to arrive are IjOu 
Eavpds anil H. Barnprn, two Justy-voieed 
p a ssen gers vv h o desee n de d ( ron i the gos p e I 
train in Los Angeles and began to hvanch out 
in various directions. 

Haw Is crossed paihs with Left ^IcCann, Ltd., 
and tUc encounter was mutually rewarding 
enough for them to get together again on the 
blues for the singer's debut alhuai. Most titles 
selected are known from one particular ver- 
sion generally couriered to he the best ever 
recorded. Instead of taking these performance* 
as models, Liawls picks diflerent tempos, looks 
for distinctive phrasing, and wraps everything 
up In an individual styling. Nothing will ever 
displace Billy Holiday's own God Bless The 
Child, or Lcroy Carr's original recording of 
In The Everting When The Sun Gocx Down. 
Formerly a featured soloist with the Pilgrim 
Travelers, ttawls possesses a formidable set of 
vocal chords and knows how to hend a note 
In any direction, What he needs to do next is 
go his own complete way with original mate- 
rial, written either hy himself or during some 
future collahoration with the McCann firm 
of Leroy Vinnegar, bass, and drummer Kon 
Jefferson. 

II. li. Barnum ranges over more territory 
than a dozen other singers without spreading 
his talent too ililn. As varied and extensive os 
this program is, it hypasses his composing 
activities, gospel singing, and the ability to 
conduct and play many Instruments. Barnum 
merely acts as arranger and pianist, and 
interprets such widely-separated works as 
Good liockin' Toniyht , and Thelonious Monk's 
'Bound Midnight. Peggy Lee's prior claim is 
no deterrent to his bursting forth on I y m 
Going Fi$hin\ becoming one of the few males 
to bring the tune to net successfully. Kvcn 
With wild Hcattinu on Wham Re Bop Boom 
Bam, honky-tonk abandon on Old Piano Plat/a 
The Blues, and the quiet reserve of Giyi, one 



album is wholly inadequate to contain all of 

Bam urn. 



Sonny Rollins: What's New? 

RCA Victor Stereo LSP2572 

The obvious unswer £q the question posed 
by the album title Is the Brazilian bos&a nova 
featured throughout, but hearty disagreement 
is apt to bo felt by more than one Rollins 
follower. To them the real innovation is un- 
donbtedly the pairing of their hero's t< k n<>r sax 
with a choral group, even though It appears 
only on one number. They may forgive iho in- 
trusinn because it takes place during a Jimmy 
Jones arrangement of Broicnuhin Girl, one of 
several tunes that Rollins originally conceived 
as calypsos. They need only point to the close 
relationship between the two versions to prove 
that Rollins anticipated a trend and was well 
on the way to Rio several years ago. As far 
at least as the Virgin Islands, where most of 
his calypso Ideas were horn. 

The muscular Rollins approach often causes 
hostta nova to recede into the background as 
jnssz takes over almost end rely, posing the 
question of what really is new. Mixtures of 
jazz and Latin rhythms are either impression- 
istic sketches or fresh jazx works un a novel 
base. As the latter method is the one favored 
by Rollins and his partner, the guiinrist Jim 
1-IalL It seems only proper to call the results 
samba jazz. Instead of rushing out to cash 
in on something because of current popularity. 
Rollins engages in a valid and logical exten- 
sion of his previous work. He even remembers 
to include a forgotten movie theme. The Niyht 
Has a Thousand Kftcs, and tests his resource- 
fulness as improvlsor by inviting a duel with 
Candfdo on consn drums. Hall, who played 
boxsa nova In native surroundings while tour- 
ing South America with Ella Kitzgcrald, holds 
up his cod of the bargain on Jf Ever I Would 
Leave You, indicating that the next new thing 
could he a Latin version of the complete 
Al Came lot" score* Extra percussion aids regu- 
lar quartet members Bob Cranshnw, bass, and 
Bon Itlloy, drums. In filling out the full di- 
mensions of the stereo stage. JE 





VIENNA 

Now AKG's C-6Q Miniature Condenser 
Microphone System is travelling all- 
classes everywhere with the B-60 
Transistorized Power Supply. 

Time was when a condenser mike was 
studio-bound. But AKG has liberated 
this highest-class microphone from 
the AC outlet. B-60 is at home wher- 
ever needed. Siung smartly over the 
shoulder it weighs less than many a 
telephoto lens, and includes space 
for the microphone and cables. 

C-60/B-GO's versatility is guaranteed 
by the quick change-over from cardioid 
to omni capsule. In seconds you can 
get the "musici," the pigeons alone, 
or the atmosphere of the whole Piazza. 



WORLD TRAVELER, ALL CLASSES 



If you make ethnic recordings, or 
sound tracks, or background music for 
business or pleasure — make sure 
C-60/B-60 is entered in your passport, 
its studio condenser quality makes a 
Tourist-Class recorder sound like First! 

No other studro-quaJity condenser mike 
is so small, so light, so travel-wise, so 
inexpensive. The mike, with cable and 
power supply, fit in a leather case 
smaller than 3x4x6 inches. On a 
neckstrap you have no baggage bur- 
den. C-60 mike, B-60 Power Supply, 
L-60 Charger, $259.50. 

For data and name of the AKG dealer 
nearest you, write V. J. Skee at Elec- 
tronic Applications, Inc., Wilton, Conn- 
ecticut. Or phone 203 P02-5537 (TWX 
WILT 426). 



On Canada, George McCurdy, Radio Industries Ltd., 22 front Street West, Toronto). 
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LETTERS 

(from page 6) 



Sut: 

If. was gratifying to see in tlie article 
"A condenser microphone mixer/' (Octo- 
ber, that some of the problems of 
the compatibility between European eon- 
denser microphones and American speech 
input systems are receiving the attention 
they deserve. There is, however, one area, 
that of proper impedance matching be- 
tween the microphone output transformer 
and the p reampl i fi e r in pu t tra n s t'o rme t f 
that needs further clarification. 

The amplifier in all professional con- 
denser microphones is in itself basically an 
impedance-matching device ; it converts 
the extremely high diaphragm-to-grid im- 
ped a nco (approximately 180 meg oh ma) to 
a balanced low-impedance line suitable for 
long cable runs. It ia by nature a voltage 
amplifier and is, therefore, incapable of 
any power input. The impedance that is 
listed in the European specifications, usu- 
ally either 200 or 50 ohms, is the source 
impedance looking bade into the micro- 
phone output transformer. If the trans- 
former load is improper, it will reflect bach 
into the plate circuit of the tube and shift 
the operating point to a non-linear portion 
of the curve. This transformer should never 
look into an impedance less than 5 times 
the source value. Since American input 
transformers do not have 100-ohm strap- 
ping, these microphones can never be op- 
erated with a 200-ohm source impedaiiee. 
They should always be strapped for the 50- 
ohm impedance. 

Tho problem or overload of the eonsole 
preamplifier and the internal microphone 
amplifier due to close miking techniques 
has only one satisfactory solution. This is 
an integral attenuator in the microphone 
itself between the capsule and the pre- 
amplifier grid. While padding of the micro- 
phone line at the console input will prevent 
overload after this point, only the above 
mentioned type of attenuator will proteet 
the microphone itself. 

Albert B. Grundy 

In torn a tie- rial Electroa eon sties, Inc. 

333 Sixth Avenue 

J\ T e\v York 14, New York 

The Author Agrees 

Snt: 

The illustrations regarding input termi- 
nations for my mixer design described in 
tho October issue of Audio were in error; 
there should have been only one schematic 
(rather than two) with the source im- 
pedance being 50 ohms rather than 200 
ohms. This was my error, and since a cor- 
rection must be made (microphone-ampli- 
fier distortion will occur), I also would like 
to expand on the input requirements for 
my design: 1. The microphone, with a 
source impedance of 50 ohms should look 
into a load of at least 5 times this value, 
or 250 ohms, 2, The mixer input impedance 
is 100k ohms. These two conditions indi- 
cate, ideally, a transformer with a primary 
of 250 ohms and a secondary of 100k ohms. 

The transformer used (Triad 3417 — 
150 ohms input, secondary loaded with 
100k) reflected approximately 200 ohms to 
the mike (50 -ohm source) and, therefore, 
tests were conducted to ascertain any ill 
effects from loading the mike some 20 per 
cent more than recommended. None was 
observed, 

For those who might be concerned about 
the frequency response of the transformer 
when fed from a source lower than the 
nominal input (50 ohms into 200 ohms) the 
response is flat from 20 to 20,000 cps 




This is the Schober Consolcffe 
Mode) with two full 61-rtofc 
keyboards, 17 pedals and 22 individual 
stops. It is comparable to finished 
organs selling from $1800 to $2500. 



Yoa'll love the rich, thrilling tone of a 
Schober Electronic Organ, and you'll 
love the price, too— starting as fow as 
$550. Whichever Schober Organ you 
prefer— there are three brilliant models 
to choose from-you'll happily find its 
only half the price of a comparable, 
ready-made organ sold in a store. In 
fact, many people who could well afford 
to buy <my organ, have chosen to build 
a Schober Organ simply because they 
prefer it musically ! You get a full-size 
organ on which you can play classical 
and popular music. Beautiful hand- 
rubbed cabinet . . . magnificent sound! 

And you don't have to be an electronic 
genius to build your own Schober Organ. 
The clear, concise, step-by-stcp instruc- 
tions make it realistically simple, even 
if youve never touched a soldering iron! 



Assemble it gradually if you wish. We'll 
send each kit as needed. That way you 
spend only a small amount of money at 
a time— for example, just $18.94 to start. 
Or you can order all the components of 
your organ to be ser.t at once, and as- 
semble it in as little as 50 hours! 
Even a beginner can quickly learn to play 
a Schober Organ. You'll soon discover a 
whole new world of music, and endless 
hours of pleasure. Unquestionably, this 
organ is the king of instruments! 
We are so proud of our organs we've 
made a 10" Hi-Fi demonstration record 
we'd like you to hear. Write to The 
Schober Organ Corporation, 43 West 
6 1st Street, New York 23, N. Y. for your 
copy. The initial cost of the record is $2 
but this will be refunded when you send 
for your first organ building kit. 

MAIL THIS COUPON TOOAY 



WUfWlVWl %L/ iyi1/il C0RPORATKN 
43 West 61st Street. New York 23. M>Y. 
W CANADA: 



r 



Associated Music Services 
216 Alvcrno Road 
Richmond Hilh Ontario 

IN AUSTRALIA' ™C Electronic Oryan Co. 
( Australia) 
1 1 Cadow Street 
Pymblc. N. S. W, 

IN UNITED I*»r&e Electronics Limited 
vlURnftM- Grcycnincs Industrial Estate 
RINbUUIN. Bl|shcy MM] Wfltlord 

Hertfordshire, England 



The Schober Organ Corp., Dept. A£-9 
43 West 6lst Street 
New York 23, N. Y. 

□ Please send me FREE booklet and other liter- 
ature on the Schober Organ. 

O Please send me the Hi-Fi demonstration rec- 
ord, I enclose S2 which is refundable when 
I order my first kit. 

Name 



1 



Address. 



L 



City_ 



_2one State- 
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within + 0.75 rib, - 0 (lb. The curve allows ;i 
gradual rise reaching a maximum at ap- 
proximately 18ke (+ 0.75 (lb) and i.s + 0.3 db 
at 20,000 t'ps. I -lowering the source input to 
approximately 20 ohms causes a rise of 
t 1.2 ah, 

A better choice of input transformer 
recommended for those who might, like to 
construct this unit (I had some 341.7 
transformers on hand) is the Triad HS-3. 
When terminated at the 250-ohm tap (with 
100k loaded secondary) f it reflects approxi- 
mately 215 ohms to the mike and exhibits 
an i mp r o ved f requon cy response for a 
source impedance of 50 ohms. It is flat 
from 20 to 20.000 eps within -v 0.3 db, -0 
db, the peak in response of 0.3 db occurring 
at approximately 15.5 kc. Lowering the 
source impedance to approximately 20 ohms 
causes a total rise in response ot 0.5 db. 

William G. Dillkv 
577 East Avery Street 

San Bernardino. Calif. 



4-in. = 4-f>. 

Sir: 

A couple of printer's errors seem to have 
crept into my paper, ".Extending the use- 
fulness of the Sehobcr autotuner/' which 
was published in the October issue of 
Au D ro. One i s m e rely a i nu sing a n d will 
probably be spotted as such by most of 
your readers; the other is somewhat mis- 
leading. 

Thus in the second sentence of the paper 
my "setting the temperament" came out 
as '\sett.ing the temperature." Later, in the 
third sentence of the final paragraph, the 
paper should read "Organ pipes shorter 
Mian about 4 feet in length/ 1 not 4 inches. 

Wintthkop S. Pike 
165 Hickory Court 
Princeton,, N. J. 



TAPE GUIDE 



(from page 

Demagnetization of Heads 

Q. I have heard that record and erase 
headx can be demagnetized by turning off 
the tape recorder or tape preamp power 
while in I he record position, due to the 
collapsing of the bias and era&c current 
fields. Is this an effective method of de- 
magnetization? 

A. Demagnetization of a head is ac- 
complished by means of an alternating 
magnetic field of fair strength that 
gradually and steadily diminishes to fcero. 
if these conditions are met when the tape 
recorder is turned off. demagnetization will 
take place, although I don't know whether 
this will be as effective as the result of 
using an external head demagnetizes spe- 
cifically designed for the purpose. If I had 
to bet on one technique versus the other 7 
I would bet on the head demagueti^cr. 

Depending on the design of the tape 
recorder, it is possible that when the unit 
is shut off the decline in the magnetic held 
of the heads is too sharp to produce effec- 
tive demagnetization. Furthermore, the 
field may be too wenk for good results. 
Abrupt cessation of current through a 
head is apt to magnetize the head. Hence 
in some of the better tape machines a re- 
sistive-capacitive network is employed to 
prevent a surge of current through the 
heads when the power is turned off or rm, 
or when the unit is switched between the 
record and playback modes, 

To be on the safe side, I recommend use 
of a head dcmagnetincr. This item is quite 
inexpensive nowadays, being available tor 
$3 or less in some places. "Resides, it en- 



ables you to demagnetise the playback 
head, if this is separate from the record 
head, which you could not do by the ex- 
pedient of turning off the power. Heads 
should be demagnetized after about 8 
hours of use. 

More on Demagnetization 

Q. It is re eomm ended in the instruction 
manual of my rape recorder, as one of the 
demagnetization steps, to remove a~c. power 
from the recorder before demagnetizing 
the head* and other metal parts that eon- 
tact the tape. In my ease, tha a.c. power 
card receptacle- Cs *H ti rather awkward lo^ 
ration for convenient plugging and un- 
plugging. Therefore I wonder if I might 
forgo this step. 

A. I see no point in removing the a.c. 
cord from the house receptacle. I believe 
that the instructions simply intend you to 
make sure that the tape recorder is shut 
off when you demagnetize the heads. If 
oscillator current is flowing through the 
record and erase heads, this may result in 
i vn p e rf cc t d em a gn e t i za t i on . 

Demagnetizing Separate Heads 

Q. When demagnetizing separate heads, 
is it necessary to move the demagnetizcr 
several feet arc ay after demagnetizing 
each lirad, or is it just an effective to pro- 
ceed directly from one head 'to the next 
until the last- head- is reached and then 
move the demagnetizer several feel oway? 

A. I think it is somewhat safer to with- 
draw the demagnetize* - slowly from each 
head than to go from one head to the other 
and withdraw slowly from the last. Inas- 
much as the former procedure involves only 
a few moments of extra time, why not plav 
it safe? 



7,960 

combinations . 



industry's complete 
Slide Switch line! 



Take your switch problems to Stackpole and multiply 
the probability of getting the perfect switch for your 
product— immediately! A complete line gives you a 
choice of 7960 combinations . . . and if you can't find 
just the switch you need from this selection, Stackpole 
is ready to modify or even custom design special 
switches for your special needs. Write or cafl today 
for more information; 

STACKPOLE 

CARBON COMPANY 

Electro-Mechanical Products Division 

Johnsonburg, Pennsylvania 



SAVE 

25% 

This is our 

CROUP 
SUBSCRIPTION 
PLAN 



Now you, your 
friends and co-work- 
ers can save $ 1 .00 
on each subscription 
to AUDIO, If you 
send 6 or more sub- 
scriptions for the 
U.S., Possessions and 
Canada, they will 
cost each subscriber 
$3.00 each, Va less 
than the regular one 
year subscription 
price. Present sub- 
scriptions may be re- 
newed or extended 
as parr of a group. 
Remittance to ac- 
company orders. 
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TRANSISTORIZED 
PREAMP 

(from page 37) 

First and second stage transistors. 
From the number of lmv-noke transistor 
types available the RCA type 2N175 was 
chosen for stages one and two, mainly 
because of its 3-pin base that fits a stand- 
ard 3-pin socket. Suitable operation con- 
ditions provided, the noise figure of the 
2\ Y 175 is about 6 db and thus Wi&B fee- 
low the permissible values of F lmax and 

^ Umax- 
Output stage transistors. Any desired 
large -sign id, audio -frequency transistor 
Laving a maximum collector dissipation 
of well above 75 mw may be used for 
stage three. Again for reasons of the 
convenient 3-pin socket the RCA type 
2N109 has been selected for the author's 
unit. 

Resistors 

All the calculations in the previous 
paragraphs have been based upon the as- 
sumption that the resistors involved are 
ideal and gen era to the th e r m al noise 
which is due to their ohmic resistance 
only. In reality, however, the noise volt- 
age generated in a resistor normally is 
several times the calculated value, de- 
pending mainly upon che physical struc- 
ture of the resistor. 

In order to obtain the required signal- 
to-noise ratio, it is necessary to use low- 
noise resistors in critical places where 
add i ti o na 1 n o i so would invalid ate the 
calculations. Mctal-fdm resistors have 
been employed successfully in the au- 
thor's unit, their noise factor being sig- 
nificantly lower than that of molded 
composition and deposited carbon types. 
(To be cfnilinued) 



AUDIO ETC 

(from page 14) 

controlling bias or charge, to tell it when 
to go, £Oj straight into the nearest 
amplifier. 

A wild Can by guess — maj'bc all an elec- 
tron beam needs is to "seo" a healthy pair 
of variable anodes, deep down in the stereo 
groove. Hmiinii. Let's see now . . . With 
these new senu-coiidiicfciugj no-sfcitie record 
materials something might be done. 

Would a modulated groove wall by any 
c li ance absorb elect rn 1 1 s va r i ab ly ? T h at 
might do it. A handy dual circuit, from 
stylus-cathode to record-groove "plate." 
Two beams, of course, and a common re- 
turn via the record, each circuit directly 
varied by the varying electron -sensitivity 
of one stereo groove wall. It's a marvelous 
idcu — if it'll work. Almost as good as sdj> 
enec fiction. 

Definite!}-, this is not a Trend for 1963. 



DYNACO 



or Super 
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Superlative sound means the very best sound available, sound so realistic that 
skilled listeners can not distinguish the difference between "live" and ''recorded" music 
in a side by side comparison. This comparison has been performed dozens of times be- 
fore thousands of people in programs sponsored by Dynaco, Inc. and AR, Inc. with 
"live" portions performed by the Fine Arts Quartet In these comparisons, the super- 
lative sound capabilities of the Dynakits were amply demonstrated since the vast 
majority of the audiences readily admitted that they could not tell the difference be- 
tween the electronic reproduction using the Dyna Mark lit amplifiers and PAS- 2 pre- 
amplifier and the instrumental rendition by the members of the Fine Arts Quartet. 

Such perfection of reproduction means that listeners at home, using home type 
components, e;m truly have concert hall realism — a level of fidelity of reproduction 
which cannot be improved regardless of how much more money were to be spent on 
the components used. Tins is truly reproduction for the audio perfectionist, and all 
Dyna components are of a quality level which permits reproduction indistinguishable 
from the original. This is achieved through exclusively engineered designs coupled 
with prime quality components. Further, the unique designs and physical configuration 
of all Dynakits make them accurately reproducible, so that everybody can hear ihc 
full quality of which the inherent design is capable. Dynakits arc the easiest of all kits 
to build — and ycl they provide the ultimate in realistic quality sound. 

FM-1 - — -An outstanding FM tuner with provision 
for internal insertion of the FMX-3 Stereomatic 
multiplex integrator. The FM-1 is a super-sensitive 
{better than 4 jj,v) t drift-free tuner with less than 
.5% distortion at all usable signal levels. Belter 
than 30 db separation an stereo usage using the 
FMX-3, and automatic transition to stereo with 
the visual Slereocator. FM-1 kit $79.95, wired 
$119.95; FMX-3 kit $29.95; FM-3A (Wired tuner 
with multiplex) , $169,95, 

^CSCA-35 — Integrated stereo omplificr and pre- 
amplifier v/ilh low noise, low distortion, and 
moderate power output. 17.5 watts per channel 
continuous (45 watt total music power) with less 
than 1 % distortion over the entire 20 cps la 20 
kc range. Unique feedback circuitry throughout. 
Inputs for all hi fl sources including tope deck. 

SCA-35 kit $89.95; wired $J 29.95 

PA5-2 — Fully flexible stereo preamplifier wtfh less 
than . 1 % distortion at any frequency. Wide band, 
lowest noise with every necessary feature for 
superb reproduction. Acclaimed throughout the 
world as the finest unit available. 

PAS-2 kit $59.95; wired $99.95 

■jlr STEREO 35 — A basic power amplifier similar to 
that used in the SCA-35, Extremely low distortion 
over entire range at all power levels. Inaudible 
hum, superior transient response, and outstanding 
overload characteristic makes this unit outperform 
components of much higher nominal rating. Fea- 
tures new type Dynaco output transformer (pat- 
ented design), Fits behind PA5-2 or FM-3A units. 

ST 35 kit $59.95; wired $79.95 

STEREO 70 — One of the most conservatively oper- 
ated and rated units in the industry. The Stereo 
70 delivers effortless 35 watts per channel con- 
tinuous power. Its wide band Dyna circuit is un- 
conditionally stable and handles transient wave 
forms with minimum distortion. Frequency response 
is extended below 1 0 cps and above 40 kc without 
loss of stability. This amplifier is admirably suited 
to the highest quality home listening requirements 
with all loudspeaker systems- 

ST 70 kit $99.95; wired $129.95 

NEW! LOWER PRICED COMPONENTS WITH FULL DYNA QUALITY 

Write, for descriptive literature 




DYNACO INC 



3912 POWELTON AVE. 

Cable: DYNACO Philadelphia 
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NEW PRODUCTS 



• ICO- Watt Transistor Stereo Amplifier* 

A transistorized stereophonic amplifier 
with a 100- watt power rating at the i-ohm 
speaker connection, the Allied P.adio 
Knight KN-450A features a cool-running 
l$-transistor circuit with two silicon rec- 
tifiers and no output transformers. Heat 
generation is held to minimum. The circuit 
features a military- type terminal broad 
wiring arrangement. The 15 controls in- 
clude: Four pushbuttons to select tuner, 
phono, tape, or auxiliary sound sources; a 
tape monitor switch; a separation control; 
on -off switches arc provided for both high 
and low cut; and two switches are pro- 
vided for channel phasing. Fuses arc elim- 
inated by a positive circuit-breaker design. 
Five stereo inputs are provided, plus two 
a.c. convenience outlets. A special stereo 
headphone jack for personal and individual 
listening is also standard with the unit, 
Froquency response is plus or minus 0.5 
db. 20 to 30, GOO cps at rated power; har- 
monic distortion is 0.5 per cent at rated 




pou-er; hum is - 90 db at tuner input and 
-CO db at mag. phono input. Offered with 
a da rk b row n t e x t ure d metal case w i th 
polished brass control panel, the KN-450 
is intended for 110-125 volt, 60-cps a.o. op- 
eration. It measures by 13% by 12^4 
inches, including case, and is priced at 
S1S9.05. An optional oiled walnut cabinet 
is offered for $14.05. Allied Radio Corp., 
100 North Western Ave., Chicago SO, Illi- 
nois. 1-1 



# Integrated Tone Arm and Cartridge. A 

new, improved version of the Model M212/ 
216 Stereo Dynetic integrated tone arm 
and cartridge, the Model M222, is being 
offered by Shure Brothers, The new unit 
comes equipped with the new Shure N22D 
tubular stylus with 0.5-mil diamond and 
is capable of tracking at % to 1 grams, 
in part due to a stylus compliance of 22 x 
lO-o cm/dyne. The M222 is furnished with 
improved plug and newly designed match- 
ing cable assembly for quick solderless 
installation. Tho N22D stylus is available 
separately for existing Model M212/216 
integrated tone arms. Packaged with each 
N22D is a snap-on counterweight to re- 
duce the tracking force of M2 12/2 16 tone 
arms to % to 1% grams. The N22D may 
also be used to replace the Shure N21D 
stylus in Shure cartridges where % to 1 % 
gram tracking is desired. Net price of the 
M222, including stylus, is 3S9.50. Net price 
of the N22D stylus separately is $24,75, 
Shure Brothers, Inc., 222 Hartvey Avenuo, 
Evanston, Illinois. Ii-2 




• TM-Stereo Hang"e Extender. Designed to 
double the primary reception ranee of FM 
tuners, the JerroJd FM Range Extender, 
Model FMX, makes it possible to overcome 
the reception range limitation of FM- 
stereo broadcasting. With a minimum gain 
of 20 db over the entire FM band, the new 
one-tube antenna amplifier helps reduce 
background noise and 'drifting" of signal. 
Tho FM Range Extender has been engi- 
neered for simple indoor installation any- 




where in the home between the antenna 
and the FM tuner or radio. It may be 
mounted in an attic, closet, or on any con- 
venient wall or flat surface where a 117- 
volt GO-cps outlot is available. The amp- 
lifier is extremely compact, weighing 
slightly over two pounds. It incorporates 
the latest CD J 8 frame grid tube, insuring 
stable, high-level performance. Designed 
for all-day continuous operation, the FM 
Range Extender is provided with a shut- 
off: switch, so that It may be disconnected 
when not needed for long periods of time. 
Tho current utilized by this equipment is 
comparable to that used by an electric 
clock. The FM Range Extender Is priced 
at $20.05. Jerrold Electronics Corporation, 
15th and Lehigh Ave., Phila. 32, Pa. L-3 

• Precision Condenser Microphones. A new 

series of precision condenser microphones 
from 13 & K features physical ruggedness, 
high sensitivity, and an extensive selection 
of accessories. Broad measurement range 
of 10 cps through 100.000 cps at levels 
from 15 db to ISO db is offered through the 
choice of Vi-. V£-> ^ntl 1-inch sizes. Two 
different types are available for each diam- 




eter. One typo is adjusted to have over- 
damped resonance in order to give a flat 
0-deg. incidence free-field frequency re- 
sponse, The second type is. adjusted to 
have a critically damped resonance to pro- 
duce the best possible pressure response 
for closed coupler measurements. Typical 
applications are accurate measurements 
for product sound control, precise ncousti- 
cal calibration, defining acoustical environ- 
ments, and boundary layer measurements. 
B & K Instruments, Inc., 3044 West 10 6th 
Street, Cleveland 11, Ohio. L-4 
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• Miniature Speaker System. The Univer- 
sity MINI 2-way speaker system is only 
2-in. thick, 18-in, wide, 13-im high, and 
designed to meet the highest possible 
acoustic standards. The MINI utilizes an 
open-onclosuro design, so that the baffle 
board radiates. This relatively large radi- 
ating area is intended to reinforce the bass 
and help produce a smooth mid-range. A 
separate tweeter adds highs up to 17,000 
cps. The MINI is handsomely finished In 
an oiled walnut cabinet. Price, $44. 05. Uni- 
versity Loudspeakers, 80 So. Kenslco Ave., 
White Plains, N. Y. 1-5 

• Stereo Tape Recorder. The Dual TG 12 
SK, at a price of $349.05, features: 4-track 
stereo-mono record and playback-, 3 
speeds; pushbutton controls; automatic 
shut off; and no pressure pads for lowest 
possible tape wear, Specifications include: 
Frequency response of 40-20,000 cps + 3 db 
at 7% ips; signal-to-noise ratio of better 




than 4 6 db at IVi ips; wow and flutter 0.15 
per cent at IVz ips; channel separation 
better than 60 db from 30 to 25,000 cps. In- 
cluded in the price are two microphones. 
Tho TG 12 SK is a complete playback sys- 
tem with two built-in speakers, one In 
each lid, and a 10 -watt stereo amplifier. 
United Audio Products, 12-14 West ISth 
St., New York 11, N. Y. Ii-6 

• Stylus-Porce Gauge. This gauge is es- 
sentially an equal-arm balance which is 
set on a plastic "knife-edge 1 * pivot. In 
chemistry lab we learned that the enual- 
arm balance was the most accurate simple 
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Here's why Audio Magazine says Scott Kits are 

"Simplest to build..." and have 
"Engineering of the highest calibre 




There are certain areas in every profes- 
sional high fidelity component where wir- 
ing is critical and difficult, FM front ends 
and multiplex sections are an example. In 
Scott Kits these sections are wired at the 
factory, and thoroughly tested by Scott 
experts, assuring you a completed kit 
meeting stringent factory standards. 



Tuners are aligned with the unique Scott 
Ez-A<Line method using the meter on the 
tuner itself. This assures perfect alignment 
without expensive signal generators. Am- 
plifier kits require no laboratory instru- 
ments for perfect balancing* 




When you finish your kit you'll be delighted by its handsome good looks. And when you turn 
your Scott Kit system on you'll know for yourself why the expert editors of leading high fidelity 
magazines like Audio say . . . "only the most sophisticated engineering thinking could design 
a kit as simple and foolproof as this 



Th e new Scott Warra ntee Performance Plan 
guarantees that your kit will work perfectly 
when completed. If you nave followed all 
recommended procedures and your kit 
fails to work Scott guarantees to put your 
kit in working order at the factory at mini- 
mum cost. 



'Audio— February 1961. Pages 54-56 



SCOTT 



H. H.Scott Inc., Dept. J35-11 

111 PowrJermill R<L, Maynard, Mass. 

Please rush me without change your full 
color brochure on the complete line of 
Scott FM stereo tuner, stereo amplifier and 
speaker kits. A sample 36 page full-color 
Scott KJt instruction book will be included 
if you enclose 50^ in coin or stamps. 

Name « , 

Address % « 

City State 

If any of your friends would Jfke a copy of 
the new Scott Kit brochure send us their 
names and addresses- 
Export: Morhan Exporting Corp.. 458 Broadway, M.Y.C. 
Canada: Atlas Radio Corp., SO Wingold Ave., Toronto 
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UNFORGETTABLE PERFORMANCES 



The King of Swing Chose 
Magnecord for the World's 
First Stereo Tope Recording 
of Popular Jozz 

(Chkogo's Biue Noie-195!) 

It takes a real pro to stand the 
test of time . . , a musician like 
Benny Goodman ... a tape recorder 
like Magnecord , the choice of pro- 
fessionals, the one most widely used 
in the sound 2nd broadcast industry. 
Don't settle for less . . . your home 
deserves the best! For incomparable 
Stereo^ you'll want the Magnecord 
Olympian . . . it's perfect! Has every- 
thing youVe wanted including full 
fidelity 4 -track play and record. 

write for additional injormation and 
name 0/ your nearest Magnecord dealer 



• Meaw.es audio distortion, noise level and AC 
voltages • Also a versatile vacuum lube voltmeter. 

• Distortion levels as low as A% can be measured 
on fundamental frequencies from 2D to 20,003 cps, 
indicates harmonics up to 100,000 cps * Distortion 
measurements can be made on signal levels of .1 
volt to 30 volts rms ♦ The vacuum tube voltmeter 



* Provides a sine wave signal from 10 cps to 
100 kt • Output level within ±:1 db when working 
into 600 ohms (reference 5 fee) * Power output, 
variable to above 150 mw • Hum and noise, —70 




In hii New York opartmenf, Benny Goodman 
listens 1o his Magnecord Professional wflh Martin 
BeHan, faclory sales representative. 



provides an accuracy of ±5% over a frequency range 
from 20 cps to 200 KT. For noise and db measure- 
ments, the instrument is calibrated in 1 db steps 
From 0 db to —15 db, the built-in attenuator pro- 
vides additional ranges from —60 db to +50 db 
in 10 db steps. 



db at 5 volts output ♦ Distortion is less than .2% 
at 5 volts output from 50 to 20,000 cps, slightly 
higher at higher output and frequency extremes. 



w'iiy ity mc^KUic weight. Of course, this 
presumes the; counter weights are ex- 
trcmoly accurate — in Lhis crtsc plastic 
weights are supplied, In any case it is 
(juite possibly an extremely accurate 
means of setting stylus force and at a 
price of only $1.00. Acoustic Research Inc., 
24 Thorndike SU Cambridge, Maws. £-7 

* PM-Stereo Anteiuia. The new Wirtegnrd 
"Storeotron" FM antenna for both stereo 
and mono is an S-elomcnt unit with a 
built-in Nuvistor amplifier that can be 
o^ed in any location. The "Stereotron" 
amplifier lalccis up to 200,000 jiv of signal* 
ho that it will respond to weak signals 
front distant stations and strong local 
sig-nals will not overload it. Jt has a ihini- 
mum gain of 2fi db over rt folded dipole 
and a flat frequency response of ± 14 db 




from #8 to 1US inc. The 4k stereot.ron" is 
available for use with either 3')ft-onin twin 
lead or 7 5 -ohm co;*xinl cable. The an ten pa 
has a permanent g'old-anodi^ed finish for 
corrosion protection. It cmx be purchnsed 
without the Ku vis tor amplifier if desired, 
and th€» "Stcreotron" amplifier can be pur- 
chased separately to be used with any FM 
ancenna. The Stereotron antenna only 
(Model SF-S) lists for S23.Gr,, and the 
'"Htftrcotron" amplifier (Model AP-320) 
lists for $33.35. Wmegard Co., Burlington., 
Iowa. Xi-8 

• Speaker Kit. II. II. Scott announces the 
first of its line of speaker kits. The Scott 
comes complete with cabinet in 
walnut, mahogany, or unfinished pine or 
hardwood. Directions are easy to follow. 
It is patterned after the Scott S-3 speaker. 
Cabinet is factory-assembled and pvefin- 




ished. The three-way system has a Ji in- 
compliance, low-resonance woofer and 
separate mid-range and high-f requency 
drivers, A multiple-crossover network has 
separate controls for the mid-range and 
tweeter drivers. For further information, 
write Department P, H. H. Scott Inc., Ill 
Powdermill TCoad, Mayna.rd, Mass. Ii-9 
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These instruments are supplied wJf/i many B»C. station installations 
tor FCC Pro of- of Performance tests. 



BARKER & WILLIAMSON, Inc. 

BRISTOL, PEN N 8YX.VA N 1A • STiUwotl S-66B1 




CIRCLE 84B 



84 



7/1 agn&cord SALES DEPARTMENT 
MIDWESTERN INSTRUMENTS, INC. 

manufacturers of electronic data acquisition instruments 
P. (X BOX 7509 TULSA 35, OKLAHOMA 

CIRCLE 84A 



New!, 



INSTRUMENTS 
for AUDIO 
MEASUREMENTS 




Model 210 



MODEL 410 DISTORTION METER 



Model 410 



MODEL 210 AUDIO OSCILLATOR 



WWW. 



NEW LITERATURE 

• Dynamic Beta Power Transistor Tester. 

A now, eiA r ht-paK£ technical brochure de- 
scribes the Hiekok Model Dyuaniio 
Beta power transistor tenter. This two- 
color brochure is available without charge. 
Brochure RD1SS5 describes a versanti I« 
transistor tester which measures beta and 
leakage from dn.tn. included on a. roll chart, 
Trrmjnsror minty facturor J s specifications, 
of the user's rec-uiremcnts can easMy be 
the bztftis for tnmislor testing. The bro- 
chure includes technical specifications, 
KimpJided schematic diagrams^ and circuit 
rtes<:ripttons of the beta and leakage tests, 
the variable duty cycle pulsing system, 
:ind the variable power HupplieK. UD In- 
struments Division, I-rickok Electrical In- ' 
sti'umont Company, 10514 Dupont Avenue, 
Cleveland, X, Ohio. £-10 

• PufclLToutton Switch. Catalog 1 . This new 
G-pag-e 2-eolor catalog for the electronicy 
industry introduces the new Swithcral't 
"Tlrty-Fi l «iinft" pushbutton switch. The 
"Tiny-Kramo" switch, Series 070, is a 
small, direct-acting pushbutton switch for I 
applications where space is at a premium. 
Ii is available in many switch ins circuits 
and in locking or noti-hu-khiA' action. The 
catalog, l^nphieeving- Specifications Catalog 

n.lso ilJtistrates und describes 
Switcbcrai I'w "Taitel Switches," "Button 
Switches," "Cord Switches," '"T Switches," 
and in;iny others. This catalog was de- 
signed as an industry guide for engineers 
on special and standard pushbutton 
KWitchcK. It listw CTisinceviiig dnta, design 
ferttiu-c-S; dimensional drawings ami a full 
page of appliactiori ideas. Write to ^witch- 
craft, Inc., 5555 N. Elston Avenue, Chi- 
cago 30, Illinois. X.-11 

• New Book. ''Reproduction of Sound,' 7 by 
Jidgar Villchur is published by his com- 
pany, Acoustic Research, and is 93 pages, 
paper, and priced at 32.00, postpaid, direct 
from publisher only. This bonk is a non- 
mathematical analysis of t he nature of 
sound and nt how reproducing components 
work. The book may he used :i.s a general I 
survey of principles; for the interested lay- 
man, or as a pre-cngineeving survey and 
introduction tor professionals. The first 
few chapters deal with the fundamental 
nature of sound and the sta.nda.rds to be 
applied to a hi^h-fklclity reproducing sys- 
tem. A brief discussion of recording, with 
emphasis on stereo, is followed by a treat- 
ment of each of the reproducing elements 
in turn: pickup and needles, preamplifiers I 
and amplifiers, speaker systems* and fi- 
nally the listening room itself. Acoustic I 
Research Inc., 2\ Thorn dike St.. Cam- 1 
bridge j ii, Mass. 

• Intake nangre ability Directory. A now and 

enlarged edition of the RCA Interchange- 
ability Directory of foreign versus USA 
roeeivin.£-type electron tubes is now avail- 
able. The new edition, form Nfn. 1X'E-107B, 
indicates the USA direct replacement type 
or similar type, if available, for more than 
Si>0 foreign tube types used principally in 
AM and FM radios, TV receivers, and 
audio amplifiers. Radio (.Corporation of 
America, Klectron Tube Division, Har- 
rison, N. J. 

• Condensed Semiconductor Catalog-. Am- 
perex ICIectronk Corporation's 

page catalog includes basic; specifications 
of the new line of universal communica- 
tions transistors manufactured by the 
PADT (Post Alloy Diffusion) process, The 
catalog also contains a complete listing 
and specifications of a comprehensive line I 
of germanium pnp and npn audio (suiall 
and large signal), computer, switching 
(high and low speed) and VI-IF transistors 
fr>r convert tr, tm^ev, and osc itlatnr appli- 
cations. Also listed with specifications; are 
the complete Amperex lines of germanium 
;i,nd sili<-on diodes, including silicon refer- 
ence and power rectifier typos. Free copies 
of the condensed Amperex Semiconductor 
Catalog may be obtained by writing on 
your company letterhead to Amperex "Elec- 
tronic Corp,, Advertising Department, 2 30 
Duffy Avenue. HicksviUe, I*ous Island, 
New York. 
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NEW VELOCITONE MARK II 

why it's the finest stereo cartridge 
you can use with your record changer 

It isn't as if the now Mark II won't work wonders with your transcription turn- 
table and arm. That it would. But, matching a cartridge to a record changer is 
the far more challenging problem. It's a tougher nut to crack. 

Here are some of the problems. You can select one of those ultia-high-compliance 
magnetic cartridges that track at a gram or two. Now what? 

Says Joe Marshall, noted authority in the January, 1962, issue of High Fidelity: 
"An attempt to reduce needle pressure with an arm not designed for low needle 
-pressure unit usually result in high distortion due to loading the needle with the 
mass and friction of the arm." 

Ai\d in the April 7, 1962, issue of Opera News, Conrad Osborne observes: "The 
thing to be sure of -when seeking a new cartridge is that the compliance . . . suits 
the characteristics of your toneamn. A cartridge ivith extremely high compliance 
will not necessarily turn in better performance with awis on changers 3 or with 
manual turntable arms requiring fairly heavy stylus pressure > . 

Now let's take a look at the Velocitone Mark II. Compliance: 5.5 x 10-* cm/dyne, 
designed to track at from 2 to 4 grams. Perfect! Also because it is a ceramic 
transducer, you can play it with an unshielded motor — -in an intense magnetic 
field — without a trace of magnetically induced hum. Fine! But, how about fre- 
quency response, output, channel separation? How does it perform? 
The usable response of the Mark II extends from 20 to 20,000 cycles — ±ldb to 
17,000. And it has better than SOdb channel sepai'ation* Wha^s more, it is sup- 
plied with plug-in, matched equalizers so that it functions as a constant velocity 
transducer, and can be fed directly into the 'magnetic' phono inputs of any stereo 
preamp. Universal terminal plug eliminates soldering to arm leads. 
Its output is in the order of llmv per channel. You can 
operate your amplifier with lower gain settings and 
with less power, resulting in improved signal -to -noise 
ratio, lower distortion. What more could you ask? 
The Velocitone Mark II is priced at $22.25 with two 
0.7 -mil diamond styli ; $19.25, diamond/sapphire ; 
$14.75, dual sapphire. Ask your hi-fi dealer to show 
you and demonstrate the new Velocitone Mark II. 

SONOTONE CARTRIDGES 

Sorwtone® Corp. * Electronic Applications Diw. • Elmsfcrd, N. Y. Canada: Atlas Radio Corp,, Ltd.. Toronto 
Cartridges • Speakers • Tape Heads ■ Microphones • Electron Tubes • Batteries • Hearing A<tfs 
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It's what you don't hear that counts! 

That's why you buy a lurn(ahle. For silence. Silence of oper- 
ation. Rondine 2 delivers both the sound and the silence 
you want. Minus $7 db silence even at full amplification. 
That's what you want in a turntable, what you're- sure of 
getting with Rondme 2. Combine it with !he Auto-Poise* 
tonearm and you have the world's only true turntable with 
fujly automatic operation. For complete catalog, write Dept. 
A-l } . Rek-O-Kut, 38-19 lOSth St., Corona 68, Mew York. 

R Stcreotable only 579.95 

R 320 with S 320 Tonearm 129.95 

R 320 A (illustrated) with Auto-Poise forearm. . . 169.95 

R Base (oiled walnut finish) 14,95 



REK-O-KLTT/rOlliBS' 

CIRCLE S6A 



RECORDS 
Sound-on- 
Sound 



NEW LAFAYETTE 

Deluxe 
Professional 
Quality 

4-TRACK 
STEREO 
TAPE DECK 

Built-in Transistorized 
Stereo Record/ Play Preamps. 

Begin your stereo component system with this oustanding tape recorder repro- 
ducer. Superb Electronics, smooth, dependable tape transport H Plays: 4-Track 
Stereo Tapes, 2-Track Stereo; 4-Track, 2 -Track and Full Track Monophonic ■ Rec- 
ords 4-Track Stereo or Mono; Sound-on-Sound M Frequency Response 40-18,000 
cps at 7Y? ip$ m 2-Speeds: 3% ips & 7V2 ips ■ Pfays Reels up to 7 
inches. Complete with 4 connecting cables and empty tape reek 




SHOWN WITH 
OPTIONAL CASE 



RK-143WX as above but with carrying case 



Net 114.50 



LAFAYETTE Radio ELECTRONICS 

DEPT. AK~2. BOX 10, Syosset, Li., NX 

RK-iao Tape Deck S Enclosed 

NAME 



FREE! 




ADDRESS- 



^CITV^ 



_20NE_ 



□ Rush me fftEE 
388 Giant Sized 
Pages 1953 Catalog 

LAFAYETTE Radio ELECTRONICS 
Syosset, LJ., N.Y» 
OTHER LOCATIONS: 

— Jamaica 33. N.Y. Scarsdale, N.Y. 

New York 13. N.Y. Paramus, N.J. 

Plainfield, NJ. Newark 2, TU. 

Bronx 5B ( N>Y> Boston 10, Mass, 
— Natick, Mass. OPENING FALL 19S2 



_ STATE_ 



CIRCLE 86B 



COMING ATTRACTIONS 

i 

Another Word on Multiple Speakers. 

J. W. Ward 

The outstanding virtue of multiple- 
speaker arrays consists of the way 
they handle the mid-range. A mid- 
range multiple-speaker array is pre- 
sented and variables that affect per- 
formance discussed. 

2 

A 1 -Megacycle Frequency-Compen- 
sated Audio Attenuator. 

Weaver Dodge 

An audio attenuator can be used 
to calibrate test equipment, check 
equalization and amplifier capabili- 
ties, and provide a precision low- 
level signal for measuring input 
noise and hum. Complete with con- 
struction details. 

3 

Leakage Inductance— A Useful Cir- 
cuit Component. 

Norman Crowhurst 

Leakage inductance is available in 
I many audio circuits but is not often 
'; utilized fully. Here are several ex- 
| amples of normally ignored appli- 
! cations, and explanation of how 

they work. 



200-WATT AMPLIFIER 

(from page 52 ) 

a transistor amplifier. The difference is 
that a transistor can be overheated only 
once. 

Treated properly, installed where 
there is reasonable ventilation, and 
never short circuited, this transistor 
amplifier should prove to have extremely 
long failure-free life with no need for 
periodic maintenance or adjustment iE 

References 

Bit r wen, R. S., "Transistor music sys- 
tem using direct coupling," Audio, Vol. 
43, No. S; p. 21; August 1959. 

Bur wen, R. S., "Portable transistor 
music system/- JAES, Vol. 6, No. 1; p. 
10 ; January 195S. 



TAPE SYNC 

(from page 26) 

here and men ton the scheme that is prob- 
ably the simplest of all. Merely use a 
stereo or other mnltitrack recorder and 
record the sync signal as one of the 
tracks, hoping the separation is sufficient 
to prevent hum on the track containing 
the program material. The reference sync 
can be either from a step-down trans- 
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EXPERIMENTAL 

Stereo Cartridge 

In October, I960, GRADO inlro- 
ducecf a tone arm which was pri- 
marily designed for laboratory 
research. Nothing was spared in 
the design parameters of this tone 
arm since all future designs were 
to be based on this concept. If 
contained features and perform- 
ance characteristics far in advance 
of any tone arm ever offered to 
the public. Consumer acceptance 
v/as immediate. Never before (or 
since) has a tone arm been so uni- 
versally acclaimed as the BEST. 
Il has since become the interna- 
tional standard of excellence. 

Similarly, GRADO has conceived 
a cartridge which was designed 
exclusively for stereo research and 
development. This cartridge Is not 
a mono-stereo compromise, it h 
designed to play only the stereo 
disc, but to the highest degree. 
Since the effective compliance is 
extraordinarily high (more than 
twice that of our Lab cartridge) 
and the moving mass at the stylus 
tip extremely low (it resonates at 
approximately 50,000 cps) ploy- 
back distortion is a thing of the 
past and if it weren't for dust, dia- 
monds and records would tost 
forever. Tracking forces range 
from 2/30 of a gram to 1 gram. 
Since these experimental car- 
tridges are assembled in our 
research division, under the per- 
sonal supervision of Mr. GRADO, 
it can be appreciated that avail- 
able quantities will be severely 
restricted. Each cartridge is 
covered by a diamond stylus guar- 
antee of five years and uncondi- 
tionally guaranteed for one year. 

Price $75.00 

Patent #3,040,136 



For further details write to; 

GRADO LABORATORIES, INC. 

4614 7th Avenue, Brooklyn 20, New York 
Export-Simonhrice, 25 Warren Si., N. Y, C. 



former, from power supply ripple, or 
from a generator mounted on the camera. 
Hardly any disadvantages are present 
with this system except that a stereo 
machine is required, which could be a 
little heavier, and the resulting audio 
signal would be only a half-track re- 
cording. This also necessitates an in- 
ventory of new machines and makes the 
thousands of single-track recording ma- 
chines obsolete. In some eases the eco- 
nomics involved will prevent us from 
converting to stereo machines just to re- 
cord single-track sound. One manufac- 
turer in this country markets a maehine 
using the above scheme. The machine 
was designed to record audio on one 
track and sync only on the second and 
does not carry the extra weight of a 
complete second channel as would be the 
case of a normal stereo machine. 

. . . Another System 

We now come to another now system 
that you might think was devised just to 
confuse the issue. The writer set up the 
criteria as follows: It must be usable 
with any professional or semi-profes- 
sional tape machine recording at any 
tape speed with complete compatibility; 
it must not require any special machin- 
ing or installation on the tape machine 
itself; it must be reliable and require no 
special operating conditions. In other 
words if the tape machine will run and 
record on the tape being used no matter 
what the condition of the tape, and will 
produce acceptable results, the sync sys- 
tem will be well within its design toler- 
ances. To top it all, it must not add hum 
or other extraneous signals to the record- 
ing that cannot be eliminated conven- 
iently. This sounds almost too good to be 
true. One disadvantage, that may really 
he an advantage is that the recordist 
must carry along two small "black boxes," 
to use this system (see Fig. 4). This of 
course means this scheme can be used 
with any machine available. If you break 
down in the hinterlands, pop into any 
radio station and borrow their machine 
to finish the job. What happens if the 
"black box" breaks down? All we can 
do is design it to be very reliable, utiliz- 
ing a minimum of special components 
and to operate under extremes of condi- 
tions. The writer's unit has been tested 
with line voltages ranging from 75 to 
130 with both new tubes and with tubes 
of low emission. The system uses a vac- 
uum tube, as indicated, but could be done 
with transistors, about 3 or 4 of them. 
However, inasmuch as we have to plug 
the box into line voltagCj it was decided 
that low-voitage d.e. was just as hard to 
come by as medium -voltage d.c. so a vac- 
uum tube was used. The system uses a 
sub-audible sync tone locked to the 60- 
cps line frequency. The sync generator is 
a 30-cps multivibrator locked to 60 cps 
and the wave shaped to a 30-cps sine 



wave with less than 1 per cent totr.l har- 
monic distortion (see Fig. 5). It is im- 
pressed on the track at a - 20 VU level, 
so it can be monitored on the VU meter, 
and can be injected into the system any- 
where. It works perfectly with the Am- 
pex 600 scries machine because it can be 
plugged into the line input and still have 
the mic input for audio. On single-input 
machines an adapter would have to be 
built, but this should be no problem 
since the sync generator has a built in 
100-k isolation resistor that has handled 
all problems so far. In some eases an 
adapter socket can be used— the type 
that has a one-to-one straight-through 
wiring with the tube pins brought out to 
tie points. The second "black box rj con- 
tains a filter to eliminate the 30 cps from 
the program material. This could be in- 
stalled in the machine but that would re- 
move the compatibility claim. A sharp 
high -pass filter or a resonant band- 
reje-ct filter can be used and in both cases 
would preserve all the low frequencies 
necessary for excellent-quality voice re- 
cordings. The writer also plans to use 
a bridgcd-T configuration in the three- 
position mixer now being constructed 
specifically for use with this system and 
an Am pex model 601 recorder. The nec- 
essary filter design to preserve the "ex- 
ternal only' 1 criteria presents some for- 
midable problems, mostly financial. 
While the 30-cps generator is relatively 
inexpensive, the 30-cps reject circuit can 
be very costly. To install the filter in the 
mic line means high-Q coils and large 
values of capacitors, all of good quality. 
A ba la n ced m i c line also con tri h\i i es 
more to the cost. All must, be well shield- 
ed and if you use mics of radically dif- 
ferent impedances, more than one box is 
needed. These filters are relatively main- 
tenance free, but a transistor or tube 
type filter could be built, probably at 
less cost than the passive configurations 
designed, The author, at this writing, is 
using a 30-cps resonant reject filter that 
passes all frequencies from 50 cps up 
with no attenuation. Theoretically this 
should work well, but also presupposes 
that during playback the "acceptance" 
circuit would pass 30 cps only. In prac- 
tice this is hard to accomplish, so those 
circuits also receive enough energy up 
to approximately 70 cps to aflieet the 
sync signal. Manual transfers are pos- 
sible, however, with the operator ignor- 
ing the sync signal display "bounce.* 5 
A sharp high -pass filter with a nominal 
SO-eps cutoff would eliminate this prob- 
lem, but would reduce the desirability of 
this system for sync music recording. 
This does not bother the writer because 
it is firmly believed that music should 
be done under other than "p or table- 
strap ped-on-y our -bock" conditions. Mu> 
sic should be recorded using studio type 
equipment only, unless it must be done 
for an effect or other reasons, but then 
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NEW ARGOS 




OJl 




Outperforms 
anything 
close to 
its size 



SPEAKER SYSTEM 
with 2 JENSEN speakers 

Use it anywhere — shelf, table, wall or floor — 
only 18" x 12" x 3%" thin • Ideal for stereo • New 
high-compliance Jensen woofer has up to 200% 
more cone travel; deep rich base • Two-way system 
• Tweeter with crossover network • 8-ohm input 
Screw terminals polarized for stereo. Volume control 
recessed on side • Hand-rubbed, W oiled American 
wafnut veneer • Modern cane grille • Solid brass 
legs •Wall hangers on back 
^gggOU * At your hi-fi store or write direct 
for free catalog. $24.95 



PRODUCTS COMPANY 

Dept, #1, Genoa, Illinois 
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this system will work as well as the other 
compromises mentioned before, hi trans- 
fer, the syne component must be re- 
mo wd from the program unless the play- 
ing equipment will not pass WO eps. 
Beaifg an almost pure sine wave makes 
the chore rather easy either with the 
norma 1 high-pass fillers in all photo- 
graphic channel* or dialog eavnvli/^tum 
of some sort hi practice it is possible 
to put the 30-cps signal well below the 
tape noise and stage noise with no strait) 
and absolutely no change in audible voice 
quality. 

It is hoped that this article will kindle 
the reader's imagination or dander or 
both and thus promote more study and 
sear eh Tor the "perfect.'' tape synchroni- 
zation system. R 

TRACKING ANGLE 

(frow page 2-1) 

from one record to the next also cause 
problems of ehannel separation. It is 
s 1 1 rp r i s i n g , but f re q n en 1 1 y d i ffe re n t 
amounts of crosstalk can be measured 
with the various records. Sometimes 
crosstalk is high from the left, to the 
right channel, and low from the right to 
the left ehannel, and vice versa. 

Figure 7 demonstrates what happens 
when the pickup is incorrectly posi- 
tioned. The amount of channel separa- 
tion will vary with the angle fi. If every- 
thing is correct in both cutting and 
playback, two identical curves will he 
obtained for crosstalk on the left and 
right channels. However, measurements 
show that iwo identical curves are not 
obtained in all cases. This can be due to 
geometrical faults in the construct ion of 
the pickup, but if these arc eliminated 
it is found that widely differing results 
are obtained when measuring the various 
test record*. 

Figure 7 shows a drawing ot the stereo 
groove. <r is the vertical tracking angle 
and [i is the cutting angle. is 45 deg., 
the half angle of the angular distance 
between the two minimum points for the 
two curves for crosstalk as a function of* 
the angle variation u. 

If we assume that the cutting direction 
is 4r>/4o In the cutting plane, there is 
the following relation between the three 
angles : 

cos t{ 



cos P 

If we know cj and measure :r we can thus 
And P. 

Firj)n m <> § gives these curves for various 
phonograph records. The B & O pickup 
was used in measuring these. 

Since the vertical cutting angle varies 
from record to record, it is not possible 
to find any ideal pickup construction 
until standards can he agreed on. 

The fact that the vertical cutting angle 
is in reality not vertical results in the 
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<:! e term in;u ion that the stylus tip should 
not he vertically oriental. Figure 0 
shows what happens if: the stylus anj^le 
is not in agreenicnt with the eutipig 
angle. This is a. point whkih is frequently 
difficult to impress on people, even pro- 
fessionals, Onernlly there is the feeling 
that a pickup stylus should an trie for- 
ward very slightly in order to avoid 
dan infill £ th<; record. In reality Ibis is a 
great misunderstanding. Due to the re- 
cording conditions, the stylus tip should 
in reality point in the opposite direction, 
and exactly as much as the cutting angle 
varies from the vortical line. 

After a cold and sober theoretical 
consideration, the stereophonic phono- 
graph records should in reality be in- 
tolerable to listen Lo. However, practice 
reveals a different situation, Kvcu 
though the experienced ear can probably 
hear the greater distortion, then- is no 
doubt that the stereophonic effect is such 
a great advantage that considerably 
more distortion can be tolerated than is 
the vane with mono records. On the basis 
oi. listening tests it seems that such hi^li 
demands for distortion reduction in 
stereo systems are unnecessary as com- 
pared with single-channel systems. This 
should not draw attention away from 
the sources of faults that ean he removed 
with the greatest ease by merely estab- 
lishing standards. 

In the lEC-publication OS and 9S-1, 
which eon tains recommendation for com- 
mercial stereophonic records, the prob- 
lem about the cutting angle is not men- 
turned. However this publication is being- 
revised. At the TEC-ineeting in Helsinki 
last year the Danish delegation proposed 



HEADPHONE CONTROL 



(from- 

It will be noted that some of the cir- 
cuit values in Fiff. -J are different from 
those in the Bauer prototype. The values 
in the original circuit wen; arrived at 
analytically, and they do not necessarily 
represent practical values. For example, 
tolerances on the inductors have been 
brought into line with those of the rest 
oi^ the circuit. Also some capacitance 
values have been changed slightly. An 
important change is the substitution of 
100-ohm resistors toy the 6(>0-ohm re- 
sistors in scries with eaeh source. The 
purpose of the high resistances was to 
bring the erossfeed (actor bdow ^00 eps 
as close to unity as possible, but when 
this was done the insertion loss of the 
unit increases (more about this later in 
a discussion of power requirements) . 
The use of 100-ohm resistors results in 
m insertion loss of M) db compared with 
a loss of more than 40 dh in the proto- 
type circuit. This is done at the expense 
of about l.o db of erossfeed factor. 
Listening tests ha.ve shown that a dif- 
ference of this magnitude at low f re- 
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queneies is not perceptible. But the re- 
sulting ]i)-db decrease in insertion loss, 
however, is much to he desired. 

The balance-control potentiometer 
plays an additional role. When it is 
centered each half of it appears in 
parallel with one nt! the phones. Since 
the CC-1 is desisted to work with S-ohm 
phones the resulting parallel resistance 
is close to o ohms, the desired load. The 
use of -i -ohm phonos is also possible 
with only a slight decrease in sensitivity. 

Operation of the Control Center 

Most low-iaiped;mee dynamic head- 
phones nre remarkably sensitive; a 
power level of o to 1 1) milliwatts is 
usually sufficient to drive them to nor- 
uuil peak listening level. If: they were 
operated directly across the output of a 
power amplifier, hunt and tube noise 
would be quite audible even with the 
signal present. There would also be the 
possibility of inadvertent overload of 
the phones and excessive sound pressure 



to standardize this angle at lo dcg'. : 

(This- proposal was marie u» Furope 
be for/'. th& essential)}! Fnraj) can commit- 
tee. S&& th$ Editorial for further <>om- 
ments about the status m the V. 8. Ed. ) 

The proposal contains the follow in »■ 
definition of tin; nature of the groove : 

"The stereophonic groove shall carry 
two channels of information. The two 
channels shall he recorded in such a 
manner that they can be reproduced by 
movement o£ a reproducing 1 stylus in 
two direetions at 90 deg. to each other 
and at 45 deg. to a radial line through 
the stylus tip and the center of the disc, 

"The reproducing stylus motion shall 
be langeut to or be in a plane through 
the stylus tip and the record center, in- 
clined at a nominal anede of lo deg. 
clockwise to the normal through the 
stylus tip as viewed from the center of 
the disc.'' 

It is hoped that the changing of Publi- 
cation 98 and OS- 1 will be continued as 
soon as possible, and that the different 
record makers will adopt this standardi- 
zation as soon as possible. M 

C. E>. O'Neal, "The pyramid stylus." LRE 
Transactions; on Audi a, December 1950. 

M. f$. Oorriugtoa and T. Murakami, 
"Tracing distort ion in stereophonic disc 
recording," IK.' A Review, June 1 95$. 

C. C ]>;ivis ;iiid J. G. Fv;iym\ 'The West- I 
\\>k stereo disc, system.'- Proccedinr/s of the I 
IRK, October | 

R, Honor, "Tracking angle in phono 
graph pick-ups/' JClcvtronir^ M'arcli 
" J. A. Pierce and V. V. Hunt, "On dis- 
tortion in sound reproduction from pliono- 
gtapjJ vecftrds," J.A.S.A., .Tidy 

Kriin^ P. Skn\\ il i>ten?o disc proTdems," \ 
A.E.S. Journal, January l£X>0. | 
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will be made on the new all-transistorized Norelco 
Continental '401' Stereo Tape Recorder, the only 
recorder using the newly developed AC1D7 tran- 
sistors in its two preamplifiers. The AC107 is the 
only transistor specifically designed for magnetic 
tape head preamplifiers utilizing specially purified 
germanium to achieve the extraordinary Jow noise 
figure of 3 db, measured over the entire audio 
band (rattier than the usual single frequency). This 
noise figure remains stable over large collector- 
emitter voltage swings and despite large varia- 
tions in source resistance. 

Hear the new transistorized Norelco Continental 
MOT » 4-track stereo/mono record and playback 
• 4 speeds: VA, VA t 1% and the new 4th speed 
of ids which provides 32 hours of recording 
on a> single 7" reeJ * fuJfy self-contained with 
dynamic stereo microphone, two speakers (one in 
the removable cover for stereo separation), dual 
preamps and dual recording and playback ampli- 
fiers « self-contained PA system » mixing facilities 
- can also play through external hi-fi system - 
muftiplay facilities. 

Specifications; Frequency response: 60-16.000 cps 
at TA ips. Head gap: 0.00012". Signal-to-noise 
ratio: better than 40 db. Wow and ffulter: fess 
than 0.4% at VA ips. Recording levet indicator: 
one-meter type. Program indicator: built-in, 4-digit 
adjustable. Inputs: for stereo microphone U two- 
channel); for phono, radio or tuner (2J. Foot pedal 
facilities fl). Outputs; for external speakers (2), 
for external amplifiers [1 two-channel}; headphone 

(1) . Recording standby. Transistor complement; 
AC 107 (4), 0C75 (6), 0C74 (2), 0C44 (2), 2N1314 

(2) , 0C79 (1). Line voltage: 117 volts AC at 60 
cycles. Power consumption: 55 watts. Dimensions: 
16%" x 15?{ 4 "x8 3 /S". Weight: 43 lbs. Accessories: 
Monitoring headset and dual microphone adapter. 

For a pleasant demonstration, visit your favor- 
ite hi-fi dealer. Write for Brochure D-U. North 
American Philips Company, !nc>, High Fidelity 
Products Division, 230 Duffy Avenue, Hicksville, 
Long Island, New York. 



tforek 



fore/co 



AUDIO 



NOVEMBER, 1962 



89 



www.. 



R EMINDE R 



For 
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fidelity 





..get a T/%CO 
FM ANTENNA 



Why go halfway in FM pleasure? 
You can't enjoy the finest in FM or 
multiplex without the finest antenna 
. , . and it costs so little to add 
so much! 

TACO, world's leading designer 
of defense and commercial antennas, 
offers you the widest choice of high- 
fidelity FM antennas . . . from sim- 
ple kits for suburban installation to 
the finest 10-element yagi for deep- 
est fringe reception. 

Get all the facts about TACO 
antennas. Write us for complete in- 
formation! including the name of 
your nearest TACO dealer. 




TACO "LARK" omnidirectional S-type 
antenna installs on existing mast or in 
your fittic Gold-anodized for long life. 
Complete kit includes antenna, lead-in, 
stand-off insulators. 

Model KG-626-A . . . Only $8.95 




TACO 10-element twin -driven yagi 
... best FM antenna money can buy. 
Delivers sharp, clear monaural or stereo 
signals even in deepest fringe areas. 
You've never had FM so good I 

Model GW , , . Only $30.70 

Technical Appliance Corporation 

Dept. JTD-59, Sherburne, New York 
A Subsidiary of The Jerrold Corporation 
CIRCLE 90A 



in the listener's ears when connected in 
this fashion. Thus it is customary to 
operate high -quality phones with about 
20 db of attenuation in the input to the 
phones. Resistance in series with each 
phone is necessary in the Bauer circuit, 
and. this accomplishes the desired attenu- 
ation. The prototype circuit has 40 db 
of attenuation whereas the CC-1 control 
center has only 30 db. This will give us 
an idea of what kind of power amplifiers 
are necessary to drive the system. If 10 
milliwatts of power is required for 
peak output in each phone, then each 
amplifier channel must be capable of 
10 watts output. This should be termed 
"available" power since it is available 
to but not actually drawn by the sys- 
tem. Obviously more power would be 
necessary to drive the prototype. The 
100-ohm input impedance of the CC-1 
does not represent an ideal load for a 
low-impedance amplifier output, but in 
this day of well regulated power ampli- 
fiers no problems are likely to be en- 
countered. 

The user should first turn down the 
amplifier volume before switching the 
unit from phones to speakers since all 
attenuation is being taken out o£ the 
lines. Uncomfortably loud levels may re- 
sult if this is not doue. 

The second control from the left on the 
panel of the CC-1 gives the listener the 
choice of energizing each phone sep- 
arately ov both simultaneously in either 
stereo normal or reverse modes. The first 
two of these positions are to be used in 
stereo listening, but by using them in 
conjunction with the middle switch the 
user can explore the full range of pos- 
sibilities of the system. It is felt that 
this flexibility will be of use to experi- 
menters in elcctroa eons tics and to en- 
gineers in the recording field. 

If a listener wishes to heav a single- 
channel program, he can do it in a num- 
ber of ways. He can simply energize one 
phone (this is the only real meaning of 
the term "monaural' 7 ) . Or he can ener- 
gize both phones with the same signal 
( l 'diotic" is ihc correct term for this). 
There is listener fatigue associated with 
the first of these methods since it does 
not approach any normal listening con- 
dition. Finally, the user can place the 
second switch in cither the ''Right Only" 
or "Left Only" position and the middle 
switch in the "Space Perspective" posi- 
tion. Then the virtual source will be 
either 45 deg. to the right or left with 
localisation taking place naturally. 
Listener reactions have certainly favored 
this way of listening to a single-channel 
signal. 

Subjective Evaluations of Listening 
With Space Perspective 

The Space Perspective system has been 
used with every type of stereo record- 
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The unique feature thai makes 
SCHOEPS audibly superior lo all 
other microphones is its patented 
multiple- pat tern, single metal dia- 
phragm construction. It guaran 
tees the smoothest hifih fre- 
quency response and highest 
Iront-to-back discrimination 
in Lhe cardioid pattern, J£r 

BEST ! Transient response 

— low 
phragm s 
clearest 
at highest I 

BEST! 
q uency res pon sc 

— no high fre- 
quency peaks to 

cause shrillness. ^ 

LOWEST DISTORTION! Never 
exceeds 0.3% at sound pressure 
levels to 115du\ Switchable at- 
tenuator; l5dB before preampli- 
fier. 

FRONT TO BACK RATIO — 
Highest wideband rejection over 
the important midrange: at least 
26dli. 

COMPARE THE SCHOEPS in 
your own studio or on location. 
Vou will find the Schocps system 
vastly superior to any condenser 
microphone. Write or phone for 
demonstration. Literature avail- 
able on request. 



International Eleetroacoustics 

Inc. 

333 Sixth Ave, New York M, N. Y. 
212 WAtkrns 9-8364 
CIRCLE. 90C 



AUDIO 



NOVEMBER, 1962 



www.americanradiohistorv.com 



FOR FULL QUALITY 
STEREO-MULTIPLEX 
OR MONOPHONIC 
FM RECEPTION 

USE 

Finco 



Model FM-4 




World's Most Complete 
line of HI-FI Phased 

FM ANTENNAS 



The Top Performance Line! 



Ask your dealer to explain the advantages of these 
outstanding antennas or write for Catalog 20-213 

THE FINNEY COMPANY 

34 West Interstate Bedford, Ohio 

Dept. A 
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New low prices on ampli- 
fiers, tuners, tope record- 
ers, speakers, etc. 
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NEW YORK 6, N.Y. 
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ing available. As expected, its most 
dramatic effect is with recordings ex- 
hibiting extreme instrumental separa- 
tion. In a sense listening without it is 
rather ]ike looking into a stereoscope for 
which the pictures had been taken with 
an interocular distance of, say, three feet 
instead of the normal three inches. Ex- 
tending- our analogy, the effect of Space 
Perspective on a widely separated re- 
cording is like reducing the interocular 
distance — thus lessening 1 the parallax 
and drawing the picture into normal 
perspective. This analogy is only quali- 
tative, for the notion of convergence is 
not as clearly defined for binaural hear- 
ing as it is for binocular vision. 

Recordings with an equally-fed center 
microphone have been mentioned earlier. 
Where there already exists considerable 
c crisis feed be t ween th e eh an n els (that 
provided by the common microphone) , 
the addition of more cross feed by means 
of Space Perspective is rather subtle and 
in some eases barely noticeable. Record- 
ings made with fairly closely spaced 
omnidirectional microphones may sound 
equally well with or without Space Per- 
spective due to the high signal mutuality 
present in the sources. 

An interesting phenomenon observed 
in using Space Perspective is the ap- 
parent elimination of excessive reverber- 
ation where there is nn abundance of it. 
The psyehoaeoustic mechanism is not 
at all clear, but it is suspected that in 
these recordings the reverberatory in- 
formation is different in each channel. 
Wi th ou t S pa ce Perspe eti ve ea eh ear 
he a r s sep a r a te re ve r be ratory in f o r ma - 
tion; this is not natural and may give 
rise to a bizarre and unreal sensatioD 
of vastness and spaciousness. Adding 
Space Perspective lessens this difference 
in reverberatory information thus tend- 
ing to produce a more natural audi- 
tory environment. The ear probably 
equates a decrease in the sense of vast- 
ness with a decrease in reverberation. 

Some observers have noted a slight 
drop in bass when switching to Space 
Perspective while listening to material 
with a preponderance of bass in one 
channel. With the circuit switched in, the 
two phones are virtually in parallel be- 
low 200 cps, and with the rather large 
series resistances each phone is effectively 
being driven by a const ant -current 
source. Consequently any change in load 
impedance will be reflected by a change 
in voltage across the load. Thus parallel- 
ing of the phones at low frequencies 
reduces slightly the level of any bass 
present only in one channel. The sys- 
tem is dramatic in its correction of in- 
ap pr o p r i n tel y r eeor de d ma fcer i al and 
only slight in its effect on material which 
already possesses strong signal mutuality 
between channels. But in every case it 
preserves the spatial geometry which tbe 
recording director bad in mind. -ffi 




SOUND COLUMNS 
BY TELEFUNKEN! 

Now a great name in sound joins a great team 
in baseball. For the Dodgers' new stadium in 
Los Angeles, Telefunken sound columns were 
the natural choice for the whole range of na- 
tural sound, indeed, eight Telefunken ELA 501 
sound columns fill the entire stadium with high 
fidelity never before achieved. Such high fi- 
delity that the organ plays through the basic 
sound system, thus eliminating a network of 
special speakers that would have meant an 
added initial cost in substan- 
tial five figuresf 

Other pluses include ease 
and economy of installation 
due to a centralized sound sys^ 
tem and superb, even radiation. 
Benefits to be expected, since 
Telefunken invented the Sound 
Radiator Group Principle for 
sound columns, and still of- 
fers many exclusive patented 
features. 

So when it comes to sound 
-outdoor, indoor, public, pri- 
vate-come back to Telefunken! 

For full information and tech- 
nical details on Telefunken 
Sound Columns and other Elec- 
tro-Acoustical Equipment, mail 
this coupon today: 

TELEFUNKEN 

American f lire, Inc., 48 34lh St. 
Long lilond City, N. Y. 
Ttltlunken iaki & Scrvitc 

r ■ — ' 1 

| Writ an Elite, inc., Dep>.10,4fl-50 3451., LLC, K. V. j 

IPlcose send nie iuU informafian and lechnicol I 
detail! on Tel dun ken i^und <oli/mn<: 

I 





detail! on 
I Name.. -- 

1 Addrcii 

I Ci*y 

| Company. 



. Zone .. , Sfate . 
PoiitJon.,. 



CIRCLE 91A 



91 



www.americanradiohistorv.com 



PURCHASING 
A HI-FI 

SYSTEM? 
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QUALITY 



We don't use just diamonds — we 
use gem stone quality diamonds. 

And it's the same with each 
component of each Fidelitone 
diamond needle. The finest ma- 
terials, engineering talent, and 
workmanship — all combine to 
assure you of quality needles 
for quality sound reproduction 
equipment. 

When you need a needle, get 
quality — specify Fidelitone — ■ 
on top since 1929. 

Fidelitone 

"Be&t buy on records'* 
Chicago 26, Illinois 
CIRCLE 928 



\9ndi^Uif fiated • • • 

S Ixnre D y neii c C artiifl£"e Pat en ted . rive 
U, Patent Office lias issued Patent No. 
3,0$5,^SS U> Share Brothers for the mOV- 
nuLf-ma^net Dynetit; cartridge. The patent 
a !.**(> cO vers the stylus suspension system 
of some of Uu> Shure Storen-Dynetio ear- 
tridfjc". Application for ttifi patent wr:j 
riled on April S, lL'fiT, upon hilrndnotkm of 
the company's orik'ina' Ml l.rynetic ear- 

N"ew rairchiid Stereo Cartriclg-e. Shown 
for the first Li Die at the recent Now York 
Hiffh Fidelity show in development form, 
the new P:\irc hi Id ,, F-7" represents a de- 
pariure from previous Kil it'child designs 
r_r 1 1 1 i k i 1 1 jlt a M-at^istor [.impHfier to provide 
i hw required ^:iin, the now cartridge, (<>n- 

e eat rates on the main problem of ■> eatf*- 

tridjre, that is to truce the croovp properly. 
Thus, l!n \' have designed :l very ]ow-mass 
cartridge which does not incorporate the 
relatively tar Jit' genera tor usually associ- 
ated with conventional carl ridges. The 
approach is said \<> <jfiVr ^clml promise 

Remote Volume Control Patented* Alexis 
Kndmaio;T, holder of 27 patents in the 
he Ids of electronics ami aeons tics ;md 
chief ^n^inoio- of the Apoust es-Trang- 
<li.ic-oi"s at Alter Lansing C'i ►vpora tioit. is 
the inventor of this now concept for rc= 
mote volume control oi" sound systems. 
'Tailed "'Kevoean/' the unit is designed to 
f nihil remole control needs in churches, 
arenas, auditoriums, stadiums, theatres, 
and (Hin-T jireas of mass leatherings. The 
unit provides means; for controlling (he 
gain of ail amplifier from a point away 
from the amplifier's location. 

Also : almest simultaneously with the 
aimonneement of (he Etbov© p£ttefit, Alton 
Dans Itjg held ils I Wenly-fif th ^miiversa.ry 
mana^remt'oit. conference.. It is one of the 
largest independent national serviee or- 
j-Taniyn I if ois and became an independent 
i>r^rai]Kation in 1WT, uhen it assumed re- 
sponsibility fur tin- install^itinn :md mAin- 
tenane^ of a. njaj'>r portion Of the motion 
picture industry's sound reproducing 
equipment. 

ScundcrafT. Sales Sca,r, AUhoug)i August 
traditionally u. period nf h.w s;Ues, 
J5oundcraf t Corporation announced that it 
hrokes all existing sales records for a 
single moiith. In atiditEon, it was an- 
nounced (hat the L-iimpany's eight months' 
sales aad set a new record. The entire 
trend seems to bo a continual rise at a 
very satisfactory rate. 

Keadphcues Win Design Award. Among 
the top ti\ _ < j "awards <^f excellence" of this 
year's design competition hold in conjunc- 
tion with WKSCON. the Clevite Hrush 
"Model J i "!J3-:aH) headphones were cited for 
"ease of adjustment, performance., and 
simplicity of construction," The principal 
criterion of the competition is "product 
acceptance through industrial design." 

rislier Plans Plant ExpnJiaion. At the 

r wen ty -fifth anniversary dinner of Fisher 
Radio Corporation, Avery Fisher an- 
nounced a massive expansion program. 
The plans called for the construction of 
a2,O00 square feet, of additional manufac- 
turing- sp:iee to the Milruy, I'ennsy lvania. 
facility> is ling: space is f)2,uno svjjuare 
feet, whicli brings the projected total to 
114,000 square feet. At. the same time. Mr. 
Fisher also reported a planned doubling 
nf the firm's advertising budget for i be 
forthcoming year. The sanu: pbnts were 
announced October 10 at a second 25th an- 
niversary dinner hosted by Fisher rep 
Charles Lienatt. 

Miracord Distiibutor Move3 to Westhitry. 

Renjamin I'Zlcctronie Sound Corporation, 
United States distributor for Miracord, is 
tiow h.-eated at BQ Swahn .^Li-er't, In 
\ ► n r y . L> L t w b e i i e o pen it i o n a will be 
boused in ao air-oondil ioued building witl\ 
move than ]0„0o0 square teet of space. Ac- 
curding- to Mr. lien jam in, the move was 
necessary in order to accommodate the ex- 
panded sales of fheir product and in an- 
ticipalion of new product lines. 
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ENJOY Tl.KASANT ST 'Kl 'RISES 5 Then 
write us before you purchase any hi-fi. You'll 
hr pta$ you did. Dmiiiqal saving's. Key Mice 

irouirs. 120 Ub^rty St>, Now York 0, X. Y. 
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T.l» lM^V>irl>S FROM VOL K TAPi:. 4{i min- 
uli'S. S6.0O, p.p. Writ i' for i|iiriiJlily priccw 
Quick service Custom Uck-ovdins, 
Ave, Krnjsjjs City, K;iin>wx. 
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W L i \ N T/ t' BSD : 1 % ft u d 3 % Ips. ^ - 1 ra mono 
j-efordt.-r, Ampcx ur similar prof'-ssional ma 
chine, p, R. DhvLsi>il, l.'to X. Illinois, Spring- 
h.dd, Illinois;. 



PROFESSIONAL IUOt\>KniNfi MO I IP- 
MJ'-NT : ^ l^lcnro Voicc GdV. :j KY (HI*;, 2 
Philips ; 2 Barlflut ^>I5 Mixers, GO- 

ohm input, 000 ohm oulpm : Coneoriimc i'JST 
recorder, 1<\ Kenny. 1322 Troy St„ Oaylou 't. 
Ohio. 
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ALL NEW 




BIG RECORD BRUSH 



''Here's a brash thai covers the enlire 
tracking surface of your records. Designed 
especially for manual operating turn- 
table*, turns out of the way for auto- 
matic operation. Made of MACHINED 
ALUMINUM with a LARGE CAMEL'S HAIR 
BRUSH that will lost the life of your turn- 
table. After several revolutions of tho 
record, you will not ica an improvement In 
sound caused by the removal of dust 
parilclos from fhe playing surface. This 
is not a toy, bur a fine piece of equip- 
ment with quality and service buil) into 
every inch. Makes a PERFECT GIFT. ONLY 
$4,95 (postpaid). Send check or money 
order to PRECISION MANUFACTURING 
CO., BOX 232, AURORA, INDIANA, 



Cl\'l YOU P. RECORDS A CLEAN-SWEFP TODAY 
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AUDIO unlimited 



Specializes in SAVING YOU MONEY 

** FACTORY FRESH COMPONENTS 
" LOWEST POSSIBLE QUOTATIONS 
"FAST DELIVERY 

We are FRANCHISED for moif Hi-Fi linoi. 
Orders SHIPPED PROMPTLY from our largA 
stock. RECORDING TAPE at LOWEST 
PRICES. FREE STEREO CATALOG. 
7 15- A Second Ave. (38th 
St.), New York 1A, N. Y. 



EDITOR'S REVIEW 

(from ptiQP IS) 

(CONTINUED ON PAGE 98) 

T h it 1 1 b i > v e i n Co vimx i-i ve 1 < ^ei i d i\ p - 
pc;u'od lit tilt' hottohi oi: p:tye GO iiv iho 
October issuo, thus indicat ing- that the 
article "Accent on beauty" would con- 
tinue on prt£<- 98. Oi: course \vc forgot 
to iti< i Titioi.i which issue we had in mind; 
we obviously didn't nujm the October 
issue. Fov thosr rejid<ns who ndirht he 
ciurion$ ua tn how fch<» article ends (Does 
the headphone plug go into Jaite A or 
H ? Is it true that the photograph ret'- 
orris ( n'0 stored in tM First National 
Hank next to tho. mortgage for the equip- 
ment'?) we concluded the story in this 
i>sne on pnye -1. We were £'»ing to wait 
until the m i xt time we had a page OS 
a vail allies but derided against it when \vr 
^ot the monthly bill for storage o£ the 
type. 



FAST SHIPMENTS 



RECO RDERS • TAPES 
COMPONENTS « KITS 



• BEST-BV-COMPARISON PRICES. 
VISIT • FACTORY SEALED CARTONS 

2t/? dc • Sfw> FOfl "QUOtES" ON PACKAGE 
a^Nt DEALS A NO SAVE MORE 

^TSj/j WRITE FOR MONTHLY SPECIALS 

T25-A East 88 St., New York 28, H, Y. 
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CANADA 
High Fidelity Equipment 



Complete Lines 



Complete Service 



Hi-Fi Records — Components 
and Accessories 

ftLECTRO'lJoiCE 

^ SOUND SYSTEMS 

1 26 DUN DAS ST. WEST. TORONTO, CANADA 
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TOPS IN HI-FI! 

BRITISH EQUIPMENT from the United Kingdom 
Hi-Fi Mall Order Specialists. 
Sond us dolatU of your needs! 

* AMPLIFIERS • MOTORS • TUNERS 
■ SPEAKERS • PICK-UPS 
A]| goods carefully packed, insured and 
shipped promptly at minimum cosL 
* C C GOODWIN (SALES) LTD. (Dept. AJ 
7, The Bdwy,, Wood Green, London, N.22 w Eng. 
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Visit Our Showroon 
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HARPSICHORD 




In kit lVirm for home 




WtK wQrfcshGp assembly $i 50 




B CLAVICHORD KIT Si 00 




Write jar frac brochure 




ZUCKERMANN HARPSICHORDS 


T 


Dept. R 




115 Christopher St. 




New York 14, KL Y> 
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WHEN YOU PURCHASE 
1 The SHERWOOD S-3000 IV 

FM/MX STEREO TUNER 
with "Acro-beam" Tuning 
Features 7" expanded ilide-rule toning scale, Auto- 
matic Frequency Scale, special Inter- channel hu»h 
lystem which eliminates noisy "hosh" butwuen FM 
channels. 

TRADE 4 WAYS 

• TRADE Hi-fi for hi-fi 

• TRADE Amateur radio* for hi-fi 

• TRADE HME for amateur radio 

• TRADE Amateur radio* for amateur radio* 
•Includes HAM-, $WL; Citi2en'$ Band; Test Equipment 

AUDIO EXCHANGE EXCLUSIVES: 
Trade-Back Plan • New Equipment from over 100 
manufacturers • Used Equipment sold on 10-day un- 
conditional money-back guarantee . . „ plus senA 
ice warranty * Special GE credit plan • Custom Instal- 
lation for stereo and monaural equipment. • Hi Fl 
service laboratory. 

Get more! Pay less when vou trade at Q£g>> 

audio exchange 

For Trading info., write dept. AM. 

PLEASE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA 
133^1 Hillside Ave>, Jamaica 32, M. Y. • AXtel 7-7577 

WHITE PLAINS, N. Y. BROOKLYN, N. Y. WANHASSET, N, Y. 

203 Mamaroneck Av&. 10&5 FlatbusJi Amb. 451 PJafidomo Rd. 
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CROWHURST 
BURSTEIN 
FIDELMAN 



1 



the experts help you 
get the most out of hi-fi 

b\f Norman II. Croivlntr&t. 
FM STEREO MULTIPLEXING . . a detailed desc- 
ription of ihc fCC standards far fM srerea broad - 
tasting . . ."— Bi.iXTiiyNic wo:tM>. £2$%, SI. 50. 
STEREOPHONIC SOUND (2nd Ed.)". . . valuable to 
those who like their 'fidelity' high and 'realistic'" 

BASIC AUDIO/ 3-VOLUME LEARN BY PICTURES 
COURSE ". . . experimenter* and mora experienced 
hobbyists will find no other syllabus more richly 
Informative or authoritative." — HUpII FIDkmtV 
Magazine. 3 vols., soft covers, $8.70; cloth, 

bif Herman ISilvstci^ 
GETTING THE MOST OUT OF YOUR TAPE RECORDER 
"» , . Written for the users of tape reorders, In 
his language Indeed a contribution tn the audio 
fJcfd." — design news. #251, $4.25. 
FUNDAMENTALS OF HIGH FIDEllTY. Tells you how 
(o «nl(i<:t the best ceiuipmont for ihe tnonov and 
achieve the best performanc e from it. #226. $3.°S. 

REPAIRING HI-FJ SYSTEMS bu David Fidchnayi. 
Save momry [ "DcaJi authoritatively . . . with test 
gear and techniques, the major troubles encoun- 
tered in various system components." — HIGH 
FIDKMTV M AG A 7, [ St'. ^0*, S3.90, 



10 DAY MONEY BACK GUARANTEE 



JOHN E. RIDER PUBLISHER INC, 

A division of Hayden Publishing Co., Inc. A-U. 

116 West 14th St., New York li f N. Y. 

Enclosed is S Please send; 

□ £282, $1.50 □ ^209, $2.90 
n ^01, ,$B. 70 □ Jt'201-H, ^9.95 
□ ^251, S4.i5 □ £226, $2.95 □ ^/205 ( $3.90 



L 



Name — 
Address.. 
City 



_^Zone State _ 
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to make professional quality stereo 
tape recordings your recorder must 
have | jj i|| [=j] three heads 

All professional tape recorders have three separate heads— one erase, 
one record, one playback. Record heads and playback heads have different 
gap widths. A wide gap record head is a must to record all the sound on the 
tape. A narrow gap playback head is a must to reproduce all the sound from 
the tape. Professional quality sound on sound recordings can be made only 
on a recorder with three heads. 

The Concord 880 was designed for Connoisseurs of fine music— for 
those who want to hear and appreciate the difference between ordinary 
tape recordings and the fine professional recording and sound reproduction 
of the Concord 880. 

Other important professional features of the Concord 880 include: 

■all push button operation "three speeds 

■4-track stereo record- playback -built in monitoring 

■ new varisync flutter free 
salient pole drive motor 

■ sound with sound recording 

■ exclusive Concord computerized 
channel indicator 

The 880 includes two professional dynamic microphones in a compact unit 
perfect for use as a portable stereo recording and playback system— ideal 
as a permanent part of your hi-fidelity music system. 

Compare the Concord 880 and see why it offers much more— 
in performance — in features — in reliability— in value. 
Make a recording quality comparison test at your dealers— 
if you're a connoisseur you'll hear the difference. 
If you'd like a copy of Concord's booklet, "All the Facts" 
send 100 to Concord Electronics Corporation 
The best value in Stereo Tape Recorders— under $400.00 

CONCORD 880 

j CONCORD ELECTRONICS CORPORATION 

809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, California 



■ dual full range speakers 
■10 watt dual amplifier 

■ dual cathode follower high 
impedance outputs 
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the ultimate in sound reproducers 



• Unapproachable for record protection and 
sound quality 

« Cannot scratch records^even if "dragged" 
across grooves 

• Ultra-light, flawless tracking— even if table 
is tilted.' 

• New "plug-in" cables for easiest mounting 
—no soldering 

The Shurc Studio Dynelic integrated lone 
arm and cartridge has long been recognized 
as a unique contribution to highest fidelity 
coupled with unparalleled record protec- 
tion. The new Model M222 and M226 
Studio Stereo Dynetic arm is significantly 
improved in many important respects at 
no increase in price: tracking force has 
been lowered to an ultra-light y± to \ ] A 
grams. Compliance is an astounding 22 x 
lCr 6 cm. per dyne! New plug-in cable makes 
for easy, solderless mounting. Precision 
.0005" diamond tip. 

The Studio Stereo Dynelic arm's no- 
scratch feature has been the talk of every 
hi fi show since its introduction — does 
away with the major cause of ruined rec- 
ords once and for all. Has actually been 
artificially stopped in tests to "skip 7 * back 
and play the same groove over and over 
many thousands of times without audible 
damage to the groove, 

Out-front needle makes it ideal for music 
lovers to "index" records. Instantly change- 
able stylus requires no tools. 

Model M222 for ] 2" records, Model 
M226 for 16" records. Complete assembly 
includes Arm, Cartridge, Stylus, Plug-in 
Cable. $89.50 net each. 




SHU RE 
STUDIO 



MODEL M222 and M226 integrated tone arm and cartridge 

. . . cannot scratch records . . . tracks at s/ 4 grams 




SPECIFICATIONS FOR MODELS M222 and M226 


TRACKING FORCE 


Va to 1.5 grams 


FREQUENCY RESPONSE 


20 to 20,000 cps without "break-up" 


CHANNEL SEPARATION AT 1000 cps 


Over 22.5 db 


SENSITIVITY: OUTPUT AT t000 cps 


4.5 mv per channel 


RECOMMENDED LOAD IMPEDANCE 


47,000 ohms per channel 


COMPLIANCE (VERTICAL & LATERAL) 


22.0 x 10* cm per dyne 


INDUCTANCE 


400 millfhenrys 


D. C. RESISTANCE 


600 ohms 


STYLUS 


.0005" diamond 




LITERATURE; SHURE BROTHERS, INC. 222 Hartrey Ave.. Evanston, Illinois, DEPT. A-K 
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to provide the biggest sound in slim-lines! 



New 

Electro-Voice 

REGINA 
200 



Now! Enjoy a slinvlinc system that sounds 
as good as it looks) The newE-V Regina 200 
with componcnt-quality speakers expressly 
designed to meet the challenge of ultra-thin 
cabinetry ! 

In the woofer^ for example, where some 
thin-speaker systems use light-weight "radio 
set" speakers, the new E-V Regina 200 cm- 
ploys a true 10-inch high fidelity speaker... 
with powerful Mb, 6 oz. ceramic magnet, 
precision edgewise-wound voice coil and 
specially-tailored Jow-rcsonancc suspension. 
This combination guarantees solid response 
to 50 cps, plus minimum distortion and 
optimum efficiency — with even the lowest- 
powered stereo amplifiers! 

Now, examine the tweeter! It has the look 
and sound of fine laboratory equipment 1 
The heavy die-cast frame and jewel-like 
machining insures a lifetime of uniform 
response. And note the polyurethane sus- 
pension system that's years ahead of the 
rest! It's the secret of (he remarkably smooth 

;:. T -- \. . «/. . .... • - : :: 
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response to 15,000 cps! Note the handy 
level control on the back of the Regina 200 
for exact personal control of ronal balance. 

I only 5-5/8 inches deep, 24-3/S 
high, 16-3/8 inches wide, the new E-V 
is a beautiTully easy answer to your 
stereo speaker placement problems. And it's 
easy on the pocketbook, too , . Just $89,50 
net with oiled walnut finish, 

Hear the biggest sound in slim-lines^. the 
new Electro* Voice Regina 200 at your E-V 
dealer's today! 



ELECTRO-VOICE, \HC. 

Consumer Products Division 
Dept. 1f24 'A, Buchanan, Michigan 




I , ■ 



